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1. IOACHUTEJIBHASA 3AIIMCKA

[TporpamMma o011e00pa3oBaTeNbHON YI€OHOM TUCIUIUIMHEI «MartemaTtukay npeaHa3HadyeHa
JUISL U3y4eHUs] MaTeMaTUKU B MpodeccnoHalbHbIX 00pa3zoBaTenbHbiXx opranuzauusx CIIO, peanu-
3YIOIIUX 00pa3oBaTeIbHYIO NMPOrpaMMy CPEIHEro o0Iero oopa3oBaHMs B Mpeaeiax OCBOCHUS OC-
HOBHOH npodeccruoHanbHOi obpazoBarenbHOl nmporpammbl CITO (OIIOIT CITO) Ha 6a3e 0OCHOBHO-
ro o01ero o0pazoBaHus MPH MOATOTOBKE CHEIMATMCTOB CPETHETO 3BEHA.

[Iporpamma pazpabortana Ha ocHoBe TpeboBanuit ®I'OC cpennero obmero odpazoBanus (¢
W3MEHCHUSMHU U JOTOJIHEHUSMH), IPEABIBIIEMBIX K CTPYKTYpPE, CONCPKAHUIO M PE3yJIbTaTaM OC-
BOCHHS Y4eOHOM TUCHUIUIMHBI «MareMaTuka», B COOTBETCTBUU ¢ PexoMeHaanusmMu 1o opranmsa-
UM TIOJYYEHHUsl cperHero olmiero oOpa3oBaHMsA B IpelesiaX OCBOCHMS 00pazoBaTEIbHBIX IPO-
rpaMM CpeIHero mpodecCHOHATLHOTO 00pa30BaHUs Ha 0a3e OCHOBHOTI'O OOIIEro oOpa3oBaHHS C
yuetoM IlpumepHO#l OCHOBHOI 00pa30BaTENbHOM MPOrpaMMBbl CpeAHEro oO0IIero o0pa3oBaHUS,
0/I00pEeHHON pemeHneM (enepaTbHOr0 y4eOHO-METOIMYECKOT0 00beIMHEHHSI 110 001IeMy 00pa3o-
BaHuio (mpotokon ot 28 wuroHa 2016 r. Ne 2/16-3) m yrouneHu#, omoOpenHbix Hayuno-
MeToarYecKuM coBeToM lleHTpa mpodeccnoHanmbHOTO 00pa3oBaHUsS W CUCTEM KBaTM(UKAIMI
OI'AY «D®UPO», IIporokon Ne3 ot 25 masg 2017 1.

Copepxanue nporpamMmbl «MaTemaTiKay) HaIPaBIEHO HA JOCTHKEHHUE CIEAYIOUINX Heell:

+ obecneuenue chopMUPOBAHHOCTH MPEACTABICHUI O COLMANBHBIX, KyJIbTYPHBIX U UCTO-
pudeckux (hakTopax CTAaHOBJICHMSI MATEMATHKU;

+  obecneueHne chOPMHUPOBAHHOCTH JOTMYECKOTO, AITOPUTMUYECKOTO U MaTeMaTHYECKO-
T'O MBIIIJICHHUS;

- obecneueHne cOPMUPOBAHHOCTH YMEHUN NMPUMEHSATH MOTyYSHHbIE 3HAHHS TIPU pellie-
HUU Pa3INYHbIX 33/1a4;

+  obecneueHne chopMHUPOBAHHOCTH MPEACTABICHUI O MaTeMaTUKE KaK YacTH 00Iedeno-
BEUYECKOM KYNbTYphl, YHUBEPCAILHOM SI3bIKE€ HAayKH, MO3BOJISIONIUM OMKCHIBATh U W3Y4aTh peallb-
HBIC TIPOLIECCHI U SBJICHHUSI.

B nmporpammy BKIIIOUEHO cofepiKaHKe, HallpaBIeHHOE Ha (POPMHUPOBAHUE Y CTYJIEHTOB
KOMIIETEHIINH, HeoOX0auMbIX s kauecTBeHHoro ocBoeHnuss OITOIT CITO na 6a3e 0CHOBHOTO 00-
IeT0 00pa30BaHUs C MOJIYYCHHUEM CPEAHETO 00IIero 00pa3oBaHUsl M OCBOCHHS MPOTPAMMBI TTOATO-
TOBKH crieruanucToB cpeanero 3seHa (IIIICC3).

1.1. O0mas xapakrepucTuKa yueOHOH AucuuIMHbI « MaTtemaTuka»

Marematuka sBisieTcs (yHIaMEHTAIbHOW 00Ie00pa3oBaTeIbHON UCIMIUIMHON  CO
CIOXHBIIMMCS ~ YCTOHYHMBBIM  COJIEp’)KaHUEM H  OOMMMH TpeOOBaHUSAMH K TOJITOTOBKE
o0ydJaronuxcsi.

B npodeccuonanbHbIx 00pa3oBaTeIbHBIX OPraHU3AUAX, PEATU3YIOMIUX 00pa30BaTeIbHYIO
nporpammy cpenHero oomero oopazoBanus B npeaenax ocBoeHust OITOIT CITO na 6a3e ocCHOBHOTO
oOmiero o0pa3oBaHHUs, W3yuye€HHE MAaTEMaTHKH HMEET CBOM OCOOCHHOCTH B 3aBUCHUMOCTH OT
npodutst mpodheccuoHaILHOTO 00pa30BaHMUS.

ITpu ocBoenun npodeccuit CI1O u cneunansuocreit CI1O ecTecTBeHHO-HAYYHOTO TPOPHIISL
npodeccuoHaibHOTO  oOpaszoBanmsi,  crenuanbHocTedt  CIIO  rymanuTapHoro  mpoduiist
npodeccuoHaIbHOr0 00pa30BaHUs MaTeMaThka u3ydaercst Ha 6azoBoMm ypoBHe ®I'OC COO; npu
ocsoeruu npodeccuii CITO u cnermanpHOcTe CITO TEXHUYECKOTO U COIUATbHO-9KOHOMHYECKOTO
npoduneit nmpodeccuoHaTLHOTO 00pa30BaHUS MaTeMaThKa H3ydaercs Oojee yriayOJIeHHO, Kak
npoduiapHas y4deOHass AUCIUIUIMHA, YYUTHIBAIOIIAs CIEeNU(PUKY OCBaMBaeMbIX Mpodeccuii Wiu
CIIELUAJILHOCTEN.

OTO0 BBIpaXXKaeTcs B COAEPKAHUM OOY4YEHMsI, KOJTUUYECTBE YacOB, BBIACISAEMbIX HA U3YyUYEHUE
OTJCNBHBIX TEM NPOTrpaMMBbl, TJIIYOMHE HX OCBOCHHMS CTYAEHTaMHM, OObEME U Xapakrepe
MPAKTUYECKHUX 3aHATUH, BUIaX BHEAYIUTOPHONU CaMOCTOSITENIbHOM pabOThI CTY/I€HTOB.

OOu1re neny n3y4yeHuss MaTeMaTHKU TPAJAULMOHHO PEATTM3YIOTCS B UETHIPEX HAlpaBJICHUIX:

1) obmiee npeacTaBieHUe 00 UASAX M METOJIaX MaTeMaTHKH,



2) UHTEIJIEKTYaJIbHOE Pa3BUTHE;

3) oBiazieHre HEOOXOAUMBIMH KOHKPETHBIMH 3HAHUSIMU U YMEHUSIMH;

4) BocnUTaTENbHOE BO3/ICHCTBHE.

[Ipopunmzanust 1enet MaTeMaTHYECKOTO O00pa3oBaHUs OTpakaeTcsi Ha  BBIOOpE
NPUOPUTETOB B OpraHM3alMi y4eOHOW NeATeNbHOCTH oOydaromuxcs. JlJis TeXHUYIecKoro,
COIMATbHO-9KOHOMUYECKOTO Tpoduiield  mpodecCHOHATBLHOTO  00pa3oBaHUs BBIOOp  IeJeH
CMEIIAaeTCss B MpParMaTHYeCKOM HAIMpPaBIICHWH, MPEIyCMATPUBAIONIEM YCHIIEHHE W PaCIIUPCHHE
NPUKIAHOTO  XapakTepa H3y4eHHs MaTeMaTHKH, MPEeUMYIIECTBEHHON OpHeHTaluu Ha
AJTOPUTMUYECKHI  CTWIb  [IO3HABATENBHOM  JEATENbHOCTU. I  TyMaHUTApHOIO U
€CTECTBEHHOHAYYHOTO Mpoduiieit mpodeccuoHarbHOro 00pa3oBaHus 00Jiee XapaKTePHBIM SBIISICTCS
yCUJICHHE OOIIEKYIbTYPHOIH COCTaBIAIONIEH y4eOHOM AUCIUIIMHBI C OpUEHTAIMEN Ha BU3YaJIbHO-
00pa3HbIii W JIOTMYECKHH CTWIM Yy4eOHOW paboThl. M3yueHne MaremMaTwkd Kak MpopUIbLHON
o0mieoOpa3oBaTebHOM  yueOHOM  TUCIHMIIMHBI, yYUTHIBAIOIIEH CcHeuu(uKy OCBaMBaeMbIX
crynentamu npodeccuii CI1O nnm cnermansHocT CI1O, obecnieunBaercs:

* BBIOOPOM PA3TMYHBIX TTOJXOJ0B K BBEJCHHIO OCHOBHBIX IMOHSTHUH;

* (opMHpOBaHHMEM CHCTEMBl Yy4eOHBIX 3aJaHui, oOecreuynBarOMKX APHEKTUBHOE
OCYIIECTBIICHUE BBIOPAHHBIX 1IEJIEBBIX YCTAHOBOK;

* obOoraimieHueM CHeKTpa CTWied ydeOHOW JesATeNbHOCTH 3a CYeT COrJacoBaHUA C
BEIYIIUMHU JIeATETHHOCTHBIMH XapaKTEPUCTHKAMU BRIOPAHHOW Tpod)eccuul / criennaibHOCTH.

[IpodunpHas coctaBisiomas OTpakaeTcss B TPeOOBaHMSIX K MOATOTOBKE OOyJaroniuxcs B
YacTH:

* 00mel cUCTeMbl 3HAHUM: COJlep)KaTeNbHbIE MPUMEPhl MCIOJIB30BAHUS MaTEeMaTHUYECKHUX
uel 1 METOJI0B B PO(PECCUOHATILHOMN IEATEIIbHOCTH;

* YMEHHMIl: pa3nuyue B ypoOBHE TPeOOBAHUI K CI0KHOCTU MPUMEHSIEMBIX aJTOPUTMOB;

* MPAKTUYECKOTO WCIIOIH30BAHMS MPUOOPETECHHBIX 3HAHUU U YMEHUW: WHIUBUAYATHHOTO
y4eOHOro OmbITa B IMOCTPOCHHUM MaTEeMaTHUYECKUX MOJENiel, BBIIOJIHEHUH HCCIEI0BaTENbCKUX
IIPOEKTOB.

Takum oOpa3zom, peanu3anusi colep)KaHUsS Y4eOHOM MUCHUIUIMHBI OpPUEHTHPYET Ha
MPUOPUTETHYIO POJIb MPOIECCYATBHBIX XapaKTePUCTUK yu4eOHON pabOoThl, 3aBUCAIINX OT MPOQUIIS
npodeccuoHanbHOTO  00pa3oBaHUsS, IMOJIyYEHUS OIbITa HUCHOJB30BAaHUS MAaTeMaTUKU B
COJIEp)KATENbHBIX W MPO(EeCCHOHANLHO 3HAYUMBIX CUTYyallUsX [0 CPaBHEHHIO C (opmanbHO-
YPOBHEBBIMH PE3YJIbTaTUBHBIMU XapaKTEPUCTUKAMU OO yUEHUSI.

Conepxanue ydeOHOM JMCUMIUIMHBI pa3pabOTaHO B COOTBETCTBUU C OCHOBHBIMH
coJiepKaTeNbHBIMU JIMHUAMU 00y4eHUs MaTeMaTHKe:

* anreOpanyeckasi JUHUA, BKIIOYAIOIIAs CHUCTEMATHU3ALMIO CBEJICHHH O YHCIaX; W3ydeHHUe
HOBBIX U 000OIIEHNE paHee M3YUYEHHBIX omepauuil (BO3BeJEHHE B CTENEHb, U3BJICUCHUE KOPHS,
norapuMupoBaHUE, CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC U OOpaTHBIE K HUM); U3yYCHHE HOBBIX
BUJIOB YHUCIIOBBIX BBbIpaXEHUH U (OPMYI; COBEPUICHCTBOBAHHE MPAKTUYECKHX HAaBBIKOB U
BBIUMCIIUTEIFHON KYIbTYPHl, PaCIIMPEHUE W COBEPIICHCTBOBAHHME ANreOpandeckoro armapara,
c(OpMHUPOBAHHOTO B OCHOBHOW IIKOJE, W €ro NpPUMEHEHUE K PELICHUI0 MaTeMaTU4YeCKUuX H
MPUKJIATHBIX 3a]1a4;

* TEOPeTUKO-QYHKIMOHATIbHAS JIMHUS, BKJIIOYAIOIIAs CHUCTEMAaTH3alUI0 U pPACUIMpEHHE
CBeJICHWI O (YHKIUSAX, COBEPIICHCTBOBAaHUE I'paHUEeCKUX YMEHHI; 3HAKOMCTBO C OCHOBHBIMU
uAesIMM W METOJaMH MaTeMaTHYecKOro aHajlum3a B o00beMe, IO3BOJIAIOIIEM HCCIEA0BAThH
DJIEMEHTapHble (QYHKIMM W peliarh MPOCTEHIINEe TEeOMETPUYECKHEe, (PUINYECKUE U JpyTue
MPUKIIAIHBIE 3a/1a4H;

* NTUHUS ypaBHEHUH U HEPABEHCTB, OCHOBAHHAs HA TMOCTPOCHUH U HWCCIEIOBAHUU
MaTEeMaTUYeCKHX MOJIEJIeH, MepeceKarasIcs ¢ anredpandyecko U TeOPETHKO-(YHKIIMOHATBLHON
JUHUSMH ©  BKJIIOYAMOIIAs PAa3BUTHE M COBEPIICHCTBOBAHUE TEXHUKH alreOpandecKux
npeoOpa3oBaHMi ISl pellieHUs YpaBHEHUH, HEPABEHCTB M CHUCTEM; (pOopMHUpOBaHUE CIOCOOHOCTH
CTPOUTH U UCCIICIOBATh MPOCTEHIIINE MATEMATUYECKUE MOJIENIN TIPHU PEIICHUU MPUKIAJHBIX 3a1ad,
3a]1a4 U3 CMEXHBIX U CTIeUUaIbHBIX TUCIUILINH;



* TreoMeTpHUYeCcKasi TUHUS, BKIIOYAIOIIAs HATJISIHBIC MPEICTABICHHS O IPOCTPAHCTBEHHBIX
dburypax m M3ydeHHE MX CBOMCTB, (HOPMUPOBAHUE M PAa3BUTHE MPOCTPAHCTBEHHOTO BOOOPaKEHMS,
pa3BUTHE CMOCOOOB T'€OMETPHUECKUX H3MEPEHHM, KOOPAMHATHOTO U BEKTOPHOTO METOIOB IS
peleHuss MaTeMaTUYeCKUX U MPUKJIaJAHbIX 33]1a4;

* crTOXacTUYecKkas JIMHHS, OCHOBaHHAas HAa Pa3BUTHH KOMOWHATOPHBIX  YMEHHIA,
MPEJICTaBICHUN O BEPOSTHOCTHO-CTATUCTHUECKUX 3aKOHOMEPHOCTSX OKPY>KAIOILIEro MUpA.

Pa3znensl (TeMbl), BKIFOUEHHBIE B COJEpKAHUE YIeOHOW JAMCHUILUINHBI, SBISIOTCS OOMIMMHU
U1l Bcex mpodrutieit mpodeccrnoHanbHOro o0pa3oBaHus U MPH BCeX 00beMax ydeOHOTO BpPEeMEHHU
HE3aBHCHUMO OT TOro, SBisieTcs M YydeOHas aucnumuimHa «Maremartukay 06a30BOd WM
PO UITHHOM.

B mpuMmepHBIX TeMaTHYeCKUX IUTAHAX MPOTpPaMMbl Y4eOHBIM MaTepuan MPEACTaBICH B
dbopmMe dYepeayromerocs pa3BepThIBAHUS OCHOBHBIX COJIEP)KATENbHBIX JIMHUHN (anredpandecKoi,
TEOPETUKO-(PYHKIIMOHATHHON, YPABHEHUN U HEPABEHCTB, TEOMETPUUECKOM, CTOXaCTHYECKOH), UTO
MO3BOJIIET THOKO MHCIONB30BaTh MX pACIHOJOKEHHE U B3aMMOCBA3b, COCTaBJIATH pabouuii
KaJICHJIapHBIN TJ1aH, MMO-pa3HOMY uyepenysl yudeOHble TeMbl (TTaBbl Y4eOHHKA), YUUTHIBAS MPOQPIIH
npodecCHOHAIBHOTO ~ 0Opa3oBaHus, crnenuduky ocBamBaemoil mpodeccun CIIO  wmm
cnermanbHocTr  CIIO, TnyOuMHy wu3ydeHUs Marepuala, YpPOBEHb IOJTOTOBKH CTYAEHTOB IO
peIMeTy.

[IpennaraeMbie B MPUMEPHBIX TEMATHYECKHUX IUIAHAX pa3HbIe 00bEMBI YUeOHOTO BPEMEHH
Ha M3Y4YEeHHUE OIHOU U TOHM ke TeMbl PEKOMEHAYETCS] UCIOIb30BaTh Ul BBIMOJIHEHUS Pa3IUYHbBIX
yueOHBIX 3amaHuid. TeM caMbIM pa3uyus B TPeOOBAHUSX K pe3yiabTaTaM OOYYEHHUs MPOSBATCS B
YPOBHE HABBIKOB [0 PEIICHUIO 3a7a4 U OIMbITE CAMOCTOSTEIbHON pabOTHI.

Nzyuenne obmeoOpazoBaTensHol yueOHoM qucuurummnabl «OY .04 MaremaTuka» 3aBep-
maeTcsl MOoABEACHUEM HUTOTOB B (hopMe MUCBMEHHOTrO dKk3ameHa B mporecce ocBoenus OITOIT
CIIO c¢ momy4eHHEeM CpeaHEro o0Iero oopa3oBaHUs MO MPOTPaMMe MOJITOTOBKU CIEIUATHCTOB
cpennero 3Bena (I1IICC3).

B pasmene mnporpammbl «ConmepkaHue y4eOHOU JUCHUIUIMHBDY KYPCHBOM BBIJICIICH
MaTepuay, KOTOPBIA TMPH HW3YYECHUHW MaTEeMaTUKH Kak 0a30BOM, Tak M NPOo(UILHON ydeOHOM
JTUCITUTUIMHBI, KOHTPOJTIO HE MOIJIEKHT.

1.2. MecTo y4eOHOM TUCHUIIMHBI B Y4eOHOM IJIaHe

VYdeOHass mucHUIUIMHa «MaremMaTuka» SBISIeTCS YYeOHBIM TIPEJAMETOM 00s3aTeTbHON
npeameTHoii obiactu «MaremaTrka u uHpopmarukay GI'OC COO.

VYyebnas qucuumuimHa «MaTeMaTrukay u3ydaercs B 001eo0pa3oBaTeIbHOM ITUKIIe yAeOHOTO
wiana [ITIICC3 CIIO Ha 6a3e OCHOBHOTO 00IIEro oOpa3oBaHUs C MOJYyYEHUEM CPETHEro OOIIero
00pa3zoBaHusl, BXOJUT B COCTaB OOIMMX 00IIe00pa3oBaTENbHBIX YYCOHBIX AUCIUILUINH, (OpMHUpYe-
MBIX M3 00s3aTENBbHBIX MpeaMeTHbIX obnacteit @I'OC cpemHero obmero oOpa3oBaHwus, A MPO-
deccuii CI1O unu cienmansaocTedt CI1O cooTBeTcTBYIOIIETO MPoduis MpodecCHoHaTbHOT0 00pa-
30BaHMSL.

1.3. Pe3yabTaThl 0CBOCHUS Y4eOHOM JMCIUIIIHHBI

Ocoboe 3HavYeHHE MUCIMILUIMHA UMEET MpHU (POPMHUPOBAHUM U PA3BUTHUU OOIIUX KOMITETCH-
1002078

OK 01. Beibupats criocoObI pemieHus 3aaad MpoPecCHOHATBHON JEATeTbHOCTH, IPUMEHH-
TETHHO K Pa3JIMYHBIM KOHTEKCTaM.

OK 02. OcymiecTBisTh OUCK, AaHAIW3 W UHTEPIPETANIO0 HHGOPMAITUH, HEOOXOIUMOM JIJIst
BBITIOJTHEHHUS 3a/1a4 POPECCHOHATHHON IS TEILHOCTH.

OK 03. IlnmaaupoBaTh W peagu30BBIBATH COOCTBEHHOE MPO(PECCHOHAIBHOE W JTUYHOCTHOE
pa3BHTHE.

OK 04. PaGoTaTh B KOJUIEKTHBE U KOMaH 1€, dPPEKTUBHO B3aMMOIHCTBOBATh C KOJUIETAMU,
PYKOBOJICTBOM, KITUEHTAMH.

OK 05. OcyiiecTBisiTh YCTHYIO M MUCbMEHHYIO KOMMYHHUKAIIMIO Ha TOCYJIAPCTBEHHOM SI3bI-



K€ C y4eTOM 0COOEHHOCTEH COIMAIbHOTO U KYJIbTYPHOT'O KOHTEKCTA.

OK 06. [TposBISTH TpaXTAHCKO-MTATPUOTUYECKYIO IMO3UIINIO0, JEMOHCTPUPOBATH OCO3HAHHOE
MIOBEJICHHE Ha OCHOBE TPAIMIIMOHHBIX OOIIEUENIOBEUYECKUX LIEHHOCTEH, MPUMEHSTh CTAaHIAPThl aH-
TUKOPPYILIMOHHOTO TIOBE/IEHUS.

OK 07. CozeiicTBOBaTh COXpaHEHUIO OKPYXKAIOLIEH cpelbl, pecypcocOepexennto, dhdek-
TUBHO JIEWCTBOBATh B UPE3BbIYAMHBIX CUTYALUAX.

OK 08. Hcronb3oBaTh cpenctBa (U3NUECKON KYIbTYPbI ISl COXPAaHEHUS U YKpEIUICHUS
3I0pOBbs B Ipoliecce NpOPecCHOHAIbHON AEATENbHOCTH U MOAJAEPKAHNUS HEOOXOAUMOIO YPOBHS
($u3nuUeCcKoil MOArOTOBICHHOCTH.

OK 09. Mcnonb3oBaTh HHGOPMAITHOHHBIC TEXHOJOTHH B MPO(HECCHOHATBLHOMN NEeITeIbHOCTH.

OK 10. ITons3oBaTbcs MpodecCHOHaIbHON TOKYMEHTalMel Ha TOCYAapCTBEHHOM U MHO-
CTPaHHOM SI3bIKaXx.

OK 11. Mcnonb30BaTh 3HaHUS 10 (PUHAHCOBOM I'PaMOTHOCTH, TUIAHUPOBATh MPEANPUHIMA-
TEILCKYIO JIEATEILHOCTh B ITpodecCHoHANIBHOU cdepe.

OcBoeHue coaepxaHusi ydeOHON TUCHUIUIMHBI «MaTemaTtukay obecrneynBaeT AOCTH)KEHUE
CTYJIEHTaMH CIJICAYIOIINX JUYHOCTHBIX Pe3yJ/bTATOB:

JIP 1 Oco3Haromuii cedst rpakIaHMHOM U 3aIIUTHUKOM BEJIMKOM CTPaHbI

JIP2  IIposBIAOIIMNA aKTUBHYIO I'DAXKIAHCKYIO ITO3HULMIO, IEMOHCTPUPYIOLIUN NPUBEPIKEH-
HOCTb IIPUHIIMIIAM YECTHOCTH, MOPSAOYHOCTH, OTKPBITOCTH, SKOHOMUYECKHA aKTUBHBIN U
YYaCTBYIOIIUH B CTYJICHYECKOM M TEPPUTOPUAIIBHOM CaMOYIIPABIECHUHU, B TOM YHUCIIE Ha
YCJIOBHSX JOOPOBOJIBUECTBA, MPOIYKTUBHO B3aMMOJICHCTBYIOMIUNA W YJacCTBYIOITUN B
JESITEIIbHOCTH OOIIEeCTBEHHBIX OPTaHU3aIIHiA

JIP 3 Colmrogaronmuyii HOpMbI TPaBOTIOPSIKA, CASAYIOIINH HaeaiaM IpaKIaHCKOT0 OOIIEeCTBa,
oOecrieyeHns 6e30MacHOCTH, MpaB U cBOOO TpakaaH Poccun. JIosmpHBIN K ycTaHOBKaM
U TPOSIBJICHUSM Mpe/CTaBUTeNel CYOKYIbTYp, OTIMYAIOIIUN UX OT TPYHI C AECTPYK-
TUBHBIM U JIEBUAHTHBIM MOBeJEHUEM. JIeMOHCTPUPYIOMINI HENPUSATHE U MPEIYyIpPEiK-
JAOIINNA COLMATBHO ONACHOE MOBEACHHUE OKPYKAIOIIUX

JIP4  IIposBisOmMA U JEMOHCTPUPYIOIIUN yBaXEHUE K JIIOASAM TPYyAa, OCO3HAIOIIMN LIEH-
HOCTh cOOCTBEHHOTO Tpyna. CTtpemsiuiics kK GOPMUPOBAHHUIO B CETEBOM CpeJie JIMUHO-
CTHO | MPO(ECCHOHATEHOTO KOHCTPYKTUBHOTO «LIH(POBOTO CIIe/1a

JIPS  JIeMOHCTpUpYIOIIUI NPUBEPKEHHOCTh K POAHOW KYJIBTYpE, HCTOPHUYECKOW NMaMATH Ha
OCHOBE IIt00BU K PomuHe, pogHOMY Hapoy, Malloil poauHe, TPUHATUIO TPATUITUOHHBIX
[IEHHOCTEH MHOTOHAIMOHAJILHOTO Hapoaa Poccun

JIP6  IlposBisromuil yBa)KCHHE K JIFOASIM CTapIIErO ITOKOJIEHUS U TOTOBHOCTb K YYacTHIO B
COLMAIbHON MOJAEPIKKE U BOJIOHTEPCKUX JIBHIKECHUSIX

JIP7  Oco3Haomuii TpUOPUTETHYIO LIEHHOCTh JTUYHOCTH YEJIOBEKA;, YBAKAIOMIMIA COOCTBEH-
HYIO U 9yXYyI0 YHUKaJbHOCTb B PAa3JIMYHBIX CUTYyallUsIX, BO BceX GopMmax U BUIAX Aes-
TEJTbHOCTH.

JIP8  IlposBisromuii 1 AEMOHCTPUPYIOIIMI yBaXEHUE K MPEICTABUTENSAM PA3TUYHBIX ITHO-
KYJIBTYPHBIX, COLMATBHBIX, KOHPECCHOHANBHBIX U WHBIX rpynn. ConpHyacTHBIA K CO-
XPaHEHUIO, PEYMHOKEHHUIO U TPAHCISUUU KYJIbTYPHBIX TPaJAMIMI U LEHHOCTEH MHO-
TOHALMOHAJIBHOTO POCCUICKOTO roCcy1apcTBa

JIP9  CoOmroparomuii ¥ MpoINaraHIMpyIOLUUMi MpaBuia 310poBOro M Oe3omacHoro obpasa
XKHU3HH, CIIOPTa; MPEAYIPexAAI0NINNA 1100 IPeoI0JeBaOIINN 3aBUCHMOCTH OT aJIKOTO-
7151, Tabaka, ICUXOAKTUBHBIX BEILECTB, a3apTHBIX UTP U T.1. COXpaHAIOMUHN MICUXOJIOTH-
YECKYI0 YCTOMUYMBOCTb B CUTYaTHUBHO CJIOKHBIX WJIA CTPEMHUTEIBHO MEHSIOMINXCS CHU-
Tyanusax

JIP 10  3aboTsmmiics 0 3aIIUTe OKPYKAIOMIEH cpe/ibl, COOCTBEHHON M Uy»KOW 0€30MacHOCTH, B
TOM 4YHcIie Uu(poBoi

JIP 11  TlposBrsomuii yBaXkKeHHE K ICTETHUYECKUM IIEHHOCTSIM, O0JIaaloONInii OCHOBAMHU ICTe-
TUYECKOHN KYJIbTYPBI



JIP 12  [IpuHHMaromuil ceMeWHbIe LIEHHOCTH, TOTOBBIM K CO3JaHUIO CEMBbU M BOCIIUTAHUIO JIE-
TEW; TEMOHCTPUPYIOIIUN HENPUITUE HACUIIUSI B CEMbE, YX0Ja OT POAUTEIBCKON OTBET-
CTBEHHOCTH, OTKa3a OT OTHOIIICHUI CO CBOMMH JIEThbMHU U UX (PUHAHCOBOTO COJIEPKAHUS

MeTanpeaMeETHbIX:

MP 01 YMEHHE CAMOCTOATEIBHO ONPENENATh LEIN AEATEIbHOCTH M COCTaBIATh IUIAHBI Jesl-
TEIBHOCTH; CAMOCTOATEIBHO OCYILECTBIIATh, KOHTPOJIMPOBATh U KOPPEKTUPOBATh JEsi-
TEJIBHOCTB; HCIIOJIb30BATh BCE BO3MOXHBIE PECYPCHI IJI JOCTUXKEHUS IOCTABICHHBIX
LeJIed U peann3alii IUIaHOB JIeATeIbHOCTH; BBIOMPATh YCIEIIHbIE CTPATETUU B Pa3JIny-
HBIX CUTYalUsX;

MP 02 yMeHHe NPOAYKTUBHO OOIIAThCA M B3aMMOEHCTBOBATH B MPOLIECCE COBMECTHOW Jiesi-
TEJNBHOCTH, YYUTHIBATH MO3HUIMUU APYIHX YYACTHUKOB JIEATEIBHOCTH, (P (HEKTUBHO pa3-
pemarh KOHMIUKTHL;

MP 03 BJIaJICHHE HaBbIKAMM MMO3HABATEIbHOM, YueOHO-HCCIeI0BaTEIbCKONH U MPOEKTHOM nesi-
TEJIbHOCTH, HaBbIKAMH pa3pelleHus: Npo0ieM; ClIoCOOHOCTh U TOTOBHOCTh K CaAMOCTOSI-
TEJIbHOMY IIOMCKY METOJOB PELIEHUS MPAKTHUUECKUX 3a/1ay, MPUMEHEHHUIO Pa3INYHbIX
METOJIOB MO3HAHMS,

MP 04 TOTOBHOCTb U CIOCOOHOCTh K CaMOCTOSITENbHONW HWH(OPMALMOHHO-TIO3HABATEIHHOMN
NesITeIbHOCTH, BIIaJICHUE HABBIKAMH MOJy4eHHUs HEO0O0XO0AMMOW MH(OPMAIUU U3 CIIOBa-
peil pa3HbIX TUIIOB, YMEHHUE OPUEHTUPOBATHCS B Pa3IMYHBIX UCTOUYHUKAX MH(OpMaIU,
KPUTHUYECKH OLIEHUBATh M MHTEPNPETHPOBATH MH(POPMALIMIO, MOITYYaeMYI0 U3 pa3iind-
HBIX UCTOYHHUKOB;

MP 05 YMEHHE HCIIOJIb30BaTh CPENICTBA MH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIO-
ruii (nanee — MKT) B pelieHnn KOrHUTHBHBIX, KOMMYHUKAaTUBHBIX U OpraHU3al[MOHHBIX
3a/1a4 ¢ COOMI0IEHHEM TpeOOBAaHUN IPTOHOMHUKH, TEXHUKH 0€30MMaCHOCTH, TUTHUEHBI, pe-
cypcocOepeKeHHsl, IPAaBOBBIX U 3TUYECKUX HOPM, HOPM HH(POPMAIIMOHHON 0e30MmacHo-
CTH;

MP 07 YMEHHE CaMOCTOSITEIBHO OLICHUBATh U IPUHUMATH PELICHUS, ONPEACIIAIOIINE CTpaTe-
THIO TIOBEJIEHUS, C YU€TOM I'PAKIAHCKUX U HPABCTBEHHBIX LIECHHOCTEW;

MP 08 BJIA/ICHUE SI3BIKOBBIMU CPENCTBAMU — YMEHHE SICHO, JIOTUYHO U TOYHO H3JIaraTtb CBOIO
TOUYKY 3pEHUS, UCIIOIb30BaTh aICKBATHBIC 3BIKOBBIE CPEJICTBA;

MP 09 BJIaJICHHE HAaBBIKAMH TO3HABATENIbHOW pedIIeKCHH KaK OCO3HAHHUS COBEpIIAEMBIX JeH-
CTBUH U MBICIUTENBHBIX NIPOLIECCOB, UX PE3YNbTATOB U OCHOBAHMM, IPAHUIL] CBOETO 3HA-
HUS M HE3HAHMS, HOBBIX II03HABATEJIbHBIX 33J1a4 U CPEJACTB UX JOCTUKECHHUS.

NnpeAMeTHBIX:

1) ymeHue omnepupoBaTh IOHITHUSMH: ONpEAEICHHE, aKCHOMa, TeopeMma, CIeICTBHE,
CBOWCTBO, MpPH3HAK, J0KA3aTEeIbCTBO, PABHOCHIBHBIE (HOPMYIUPOBKH; yMeHHE (OPMYIHPOBATH
oOpaTHOe ¥ TPOTHBOIIOJIOKHOE YTBEP)KAEHHE, TPHBOAWTH IPHUMEPHl ¥ KOHTPIPHMEPHI,
UCTIOJIb30BAaTh METOJ] MAaTeMaTU4YeCKON MHAYKIMH, MPOBOIUTH JOKa3aTENbHBIE PACCYKICHHS TpU
pEeLIeHUH 3a]a4, OLIEHNBATH JIOTHYECKYIO TPABUIBHOCTD PacCyKIACHHIA;

2) yMeHHE OIEpHpOBAaTh MOHATHSAMH: MHOXECTBO, IOJMHOXECTBO, OIEpaluu Hax
MHO)KECTBAMH; YMCHHE WCIIOIb30BaTh TEOPETUKO-MHOXECTBEHHBIH ammapar sl ONHCaHHS
peaNbHBIX TPOLIECCOB M SIBICHUH M NpPU PEUICHWH 3aJad, B TOM YHUCIIE U3 JPYTUX Y4eOHBIX
IPEIMETOB;

3) ymeHue omnepupoBaThb MOHATUAMHU: rpad, CBA3HBIA Tpad, nepeBo, HMKI, rpad Ha
IUTOCKOCTH; YMEHHE 3aJaBaTh U ONHUCHIBATH rpadbl Pa3InYHBIMU CIIOCOOAMU; MCIIOIB30BATh Tpadbl
IpY PEUIeHNH 3a7ay;

4) ymeHue CBOOOJHO OIEPUPOBATH IMOHATHSAMHU: COYETAHHE, IEPECTaHOBKA, YHCIO
COYeTaHUi, YNCIIO TIepEeCTaHOBOK; OMHOM HbBI0OTOHA; yMEHHE IPUMEHATh KOMOUHATOPHBIE (GaKThl U
pacCyKIeHHS JJIsl peIIeHNs 3a/1a4;



5) yMeHHe ONEpUpPOBATh MOHATUSMH: HATypalbHOE YHCJO, II€JI0€ YHCIIO, OCTATOK I10
MOJIyJII0, PallMOHAIbHOE YHCIO, HPPALMOHAIBHOE YHCIO, MHOXXECTBA HATypPaJlbHBIX, LENbIX,
palMOHANBHBIX, JIEHCTBUTENBHBIX YMCEN; YMEHHME HCIOJb30BaTh MPHU3HAKH  JIEIUMOCTH,
HAaUMEHBIINNA OOIIMI JeNuTeNbh U HauMEeHblee o01ee KpaTHoe, anroput™M EBkinaa npu perieHuu
3a]1a4; 3HaKOMCTBO C Pa3JINYHBIMH MTO3UIIMOHHBIMH CUCTEMaMHU CUUCIICHHUS,

6) ymeHHe CBOOOJHO ONEPUPOBATH MOHITHSIMH: CTENEHb C LIENBIM IOKa3aTeleM, KOpEeHb
HATypaJbHON CTENEHH, CTENEeHb C palMOHAJIBHBIM II0Ka3aTelieM, CTENEHb C JIeHCTBUTEIHLHBIM
(BellleCTBEHHBIM) TOKa3aTeneM, JorapudM uucia, CHHYC, KOCUHYC M TaHTE€HC IMPOHU3BOJILHOTO
qHCTa;

7) yMeHHE OIepupoBaTh MOHATHSAMHU: TOXKIECTBO, TOXKJIECTBEHHOE MpeoOpa3zoBaHue,
ypaBHEHHE, HEPAaBEHCTBO, CHCTEMa YPAaBHEHUH M HEPABEHCTB, PAaBHOCHJIBHOCTH YPaBHEHUIA,
HEPAaBeHCTB U CHUCTEM, palMOHAJbHbIE, HWpPpPALMOHANBHBIC, [IOKa3aTelbHbIE, CTEMEHHBIE,
JorapupMUUECKUe, TPUTOHOMETPUUYECKHE YpaBHEHHs, HEPABEHCTBA U CHUCTEMBI, YMEHHE pellaTh
yYpaBHEHHUS, HEPAaBEHCTBA U CHCTEMbI C TIOMOIIbIO PA3UYHBIX MPHEMOB; pEllaTh YpaBHEHWS,
HEpaBEHCTBA U CHUCTEMBI C MApPaMEeTPOM; MPHUMEHSATh YPaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI IS
peleHrs MaTeMaTUYeCKUX 3ajad U 3aiad U3 pa3IMyHbIX o0nacTel HayKH U peallbHOM JKU3HH;

8) ymeHue CBOOOJHO ONEpPHPOBATh MOHATUSAMH: rpaduk (yHKIMH, oOpaTHas (QyHKIuS,
KOMITO3UIMS (DYHKIMHN, JTHUHEWHas (yHKIUS, KBagpaTHdHas (QYHKIWS, CTETEeHHas (QYHKIHS C
LEJIBIM TTOKa3aTeNleM, TPUTOHOMETpUUYeCKre (PYHKIMH, 0OpaTHbIe TPUTOHOMETpUYECKHE (DYHKIIHH,
nmokaszaTesbHas U yiorapumudeckas (QyHKIIUU; yMEHUE CTPOUTH rpaduku (PyHKIUN, BBITIOJIHATH
npeoOpa3oBaHus rpaguKoB HyHKIIMIA;

yMEHHE UCMOJIb30BaTh rpaduku QyHKIUN ST U3yUeHUs MPOLIECCOB U 3aBUCUMOCTEN MpHU
pelIeHNH 3a/ad U3 APYruX Y4eOHBIX MPEeIMETOB M U3 PeajbHOM KU3HHU; BBIpaXKaTh (hopMylamu
3aBHCHUMOCTH MEXIy BEIUYUHAMU;

YMEHHE CBOOOJHO ONEpPHpPOBATh MOHATHAMHU: YETHOCTh (YHKLIHH, MEPUOIUYHOCTD
GYHKIIMHM, OTPAaHUYEHHOCTh (YHKIIMM, MOHOTOHHOCTh (QYHKIHH, OKCTpeMyM (QYHKIIHH,
HauOosplllee M HauMEHbIIee 3HaueHWss (QYHKIMM Ha TPOMEXKYTKE; YMEHHE MPOBOJHUTH
uccienoBanue QyHKIINUH,

YMEHHE HCIONb30BaTh CBOMCTBA W Trpadukd (QYHKUUH [UIs peIIeHUs ypaBHEHHI,
HEpPaBeHCTB W 3aJady C MapaMeTpaMu; H300pakaTh Ha KOOPJUHATHOM IUIOCKOCTH MHOKECTBa
peleHui ypaBHEHU N, HEPABEHCTB U UX CUCTEM,;

9) yMeHne CBOOOTHO ONEPHPOBATH TOHITHSAMH: IOCIEAOBATEIBHOCTh, apudmeTHdecKas
nporpeccusi, FreOMeTpHUYeCcKasi porpeccus, 0€CKOHEYHO yOBIBAIOIIAas T€OMETpHUYECKasi IPOTPeCCHs;
YMEHHE 3a/1aBaTh MOCIIEI0BATEIHLHOCTH, B TOM YHCIIE C IOMOIIBI0 PEKYPPEHTHBIX (POPMYIT;

10) ymeHue omepupoBaTh MOHATHAMM: HEMPEPBHIBHOCTh (DYHKIMM, aCUMITOTHI Tpaduka
byHKIIMM, TepBas W BTOpas NPOU3BOJAHAS (PYHKIHH, T'€OMETPUYECKUH M (PU3MUECKHl CMBICIT
IIPOM3BOJIHOM, IEpPBOOOpa3Hasi, ONpeaeIeHHbI HHTErpall; YMEHUE HaXOJUTh aCUMIITOTHI rpaduka
(GYHKIIMM; YMEHUE BBIYUCISTH NPOU3BOJIHBIE CYMMBI, IPOU3BEIEHHUS, YaCTHOTO U KOMITO3UILIUU
GyHKUNH, HAXOAUTH ypaBHEHUE KacaTelIbHOH K rpaduky QpyHKINY;

YMEHHE HCIOJIb30BaTh MPOU3BOJAHYIO I HCCIeNoBaHHUs (DYHKUUN, IS HAXOXKICHHS
HAWJIYYIIero PeUIeHrs B MPUKIAIHBIX, B TOM YHCIE COLUATbHO-3KOHOMHYECKUX M (DU3UUYECKHX
3ajavax, JJig OIpeneieHHUs] CKOPOCTH U YCKOpPEHUS; HAaXOIUTh IJIOWAaAu U o0beMbl (uryp c
MIOMOILIBI0 HMHTErpajia; MPHUBOJUTH MPUMEPhl MAaTEMaTHYECKOTO MOETUPOBAHHUS C IOMOIIBIO
nuddepeHIaNTbHBIX YPAaBHCHH;

11) ymenue onepupoBaTh NOHATUSIMH: KOMIUJIEKCHOE YMCIIO, CONPSKEHHBIE KOMILJIEKCHBIE
YyHhclla, MOAYJIb U apryMEeHT KOMIUIEKCHOTO 4YHucia, (opMma 3alucu KOMIUIEKCHBIX YHCeN
(reomeTpuvecKas, TPUTOHOMETpUYecKas 1 ajredpandeckas); yMeTh IPOU3BOIUTH apUPMETHIECKHE
NENCTBUS C KOMITJIEKCHBIMH YUCJIaMU; TPUBOJIUTH MPUMEPHI UCTIOTIB30BaHUSI KOMIUIEKCHBIX YUCEIT;

12) ymeHue cBOOOIHO ONEPUPOBATH MOHATHAME: CpelHee apudmeruyeckoe, MeauaHa,
HauOosblllee W HauUMEHbIlee 3HAYEHUs, pa3Max, AMCIEPCHs, CTaHJApTHOE OTKIOHEHHE IJIf
OTMCAHMs YHUCIIOBBIX JAHHBIX; YMEHHE HCCIEN0OBaTh CTAaTHUCTHYECKUE JaHHBIE, B TOM YHUCIE C
NpUMEHEHHEM TIpaHUuecKuXx METOJOB M DJEKTPOHHBIX CPEICTB; Trpaduueckd Hccae10BaTh



COBMECTHBIE HAa0JIIOJICHHS C TIOMOIIBIO IMarpaMM pacCceuBaHMs U JIMHEHHOHN perpeccuu;

13) ymeHue HaxoIUTh BEPOSTHOCTU COOBITHH C HMCIIOJNB30BAHHEM TIpaUUECKUX METOO0B;
OPUMEHATH JUIsl pelIeHus 3agad (HOopMysbl CIOXKEHUS W YMHOXKEHHS BEpOSITHOCTEH, (opmyiy
MOJTHOW BeposATHOCTH, (Gopmyny bepHymiu, komMOuHaTtopHbie (DaKThl W (GOPMYIBI; OIEHUBATH
BEPOSTHOCTH peajbHBbIX COOBITUH; yMEHHE OIEpUPOBATh MOHATUSAMH: CIy4ailHas BeIMYUHA,
pacripefieieHue BEpOSATHOCTEH, MaTeMaTHuecKoe OKMIaHHe, JUCIepCcus U CTaHAapTHOE
OTKJIOHEHUE CIy4ailHOM BEIMYWHBI, (YHKUUU paclpeieseHus W IUIOTHOCTH PaBHOMEPHOTO,
MOKAa3aTeIbHOIO0 W HOPMAJIbHOTO pacHpelesieHnid; YMEHHE HCIIOJIb30BaTh CBOWCTBAa M3YYEHHBIX
pacnpeneneHuit Ui pemeHus 3a7ay; 3HaKOMCTBO C MOHATUSMU: 3aKOH OOJIBIINX YHCEJ, METOJIBI
BBIOOPOYHBIX MCCIIEOBaHUI; YMEHHE IPUBOJUTH IPUMEPHI MTPOSBIEHUS 3aKOHA OOJBIINX YKCEN B
MPUPOIHBIX U OOIIECTBEHHBIX SBICHUSX;

14) ymeHue cBOOOIHO ONEPUPOBATH MOHATUSAMU: TOUYKA, IPsIMasi, MIIOCKOCTh, TPOCTPAHCTBO,
OTPE30K, JIyd, IUIOCKUH YroJl, ABYTPAHHBIA YIroOJl, TPEXIPAaHHBIA YroJyl, IEPECEKaroIIMecs,
napajuleJibHbIe U CKpEIIUBAIOIINUEcs MpsMble, MapaieIbHOCTh U MEePIEeHANKYISIPHOCTh IPSIMBIX U
IUIOCKOCTEH, yrod MeXIy HpSMBIMH, YTOJI MEXIYy MNpsAMOW M IUIOCKOCTBIO, YTOJI MEXAY
IUIOCKOCTSIMU; YMEHHME MHCIONIb30BaTh MpPU PEIICHWH 3aJad U3y4eHHble (GaKThl U TEOpPEMbI
IUIAaHUMETPHUH; YMEHHE OLIEHUBATh pa3Mepbl 0ObEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE OTIEpHUPOBATh
MOHSTUSIMH: MHOTOTPAHHUK, CEUYEHHE MHOTOIPaHHUKA, MPAaBHIBHBI MHOTOTPaHHUK, MPU3MA,
nupampaa, (urypa M TMOBEpXHOCTh BpallleHHs, LIMIMHIP, KOHYyC, Imap, cdepa, pa3BepTKa
MOBEPXHOCTH, CEUEHHUsI KOHYCa U LMIUHApA, apauiebHble OCH WM OCHOBAaHHIO, CEYCHHE IIapa,
IUIOCKOCTh, Kacaromasicst chepbl, HWIMHIAPA, KOHYCa; YMEHHUE CTPOUTh CEYEHHE MHOTOrpaHHHKA,
n300paxxaTb MHOTOTPaHHHUKH, (UTYpPHl U TOBEPXHOCTH BpAallleHUs, UX CEYCHMs, B TOM YHCIE C
MIOMOILIBIO  3JIEKTPOHHBIX CPEJICTB; YMEHHE TPUMEHATh CBOICTBa TeOMETPUYECKUX (Uryp,
CaMOCTOSITeNIbHO (OPMYJIUPOBATh OMpeNeiIeHHUs] H3ydyaeMbIX (Uryp, BBIIBUraTh THIIOTE3bI O
CBOWCTBaX M TNpPH3HAKaX IeOMETPUYECKUX (UTyp, 0OOCHOBBIBATH WIJIM ONPOBEPraTh UX; YMEHHE
MPOBOANTH KiacCUPUKALKIO (UTyp MO pa3lIuyHbIM MpPHU3HAKaM, BBINIOJHITh HEOOXOIUMBIE
JIOTIOJTHUTEIIBHBIE TIOCTPOCHUS;

15) ymeHue cBOOOTHO OMEPHPOBATH MOHATHUSAMHU: IUIOMAAL (QUTYPBI, 00BeM (HUTYDHI,
BEJIMYMHA YTJIa, PACCTOSIHHE OT TOYKH JO IUIOCKOCTH, PACCTOSHHE MEXAY NMPSIMBIMH, PacCTOSIHHUE
MEXY IJIOCKOCTSIMH, IUIOHIaAb Cgepbl, IUIOMIAJb MOBEPXHOCTH MUPAMUIBI, MPU3MBI, KOHYCA,
IIMHApPa, 00beM KyOa, MPSMOYroJbHOTO MapajulelienuIieaa, MUPaMUIbl, TPU3MBI, IHIHHIPA,
KOHYCa, I1apa; yMEeHUE HAXOIUTh OTHOIIIEHHE 00bEMOB MOJOOHBIX UTYD;

16) ymenue cBOOOIHO ONEpUPOBATh TMOHATHUAMU: ABIDKEHHE, NapajieNbHBIA MEpeHoc,
CHUMMETpHUsI Ha IUIOCKOCTH W B MPOCTPAHCTBE, MOBOPOT, MpeoOpa3zoBaHWE MOAOOHS, MOAOOHBIE
(GuUrypsl; ymMeHue pacro3HaBaTh paBHbIE U M0JI00HBIE (PUTYPBI, B TOM YHCJE B IPUPOJE, HCKYCCTBE,
apXUTEKType; YMEHHUE HCIOJIb30BaTh I'€OMETPUYECKHUE OTHOIIEHUS, HAaXOOUTh IE€OMETpPHUYECKHe
BEJIMYMHBI (JJIMHA, YToJl, TUIOIAaAb, 00bEM) MPU PEeIICHUH 33434 U3 IPYTUX y4eOHBIX MPEIMETOB U
13 peaIbHOM KU3HU;

17) ymenue cBOOOJHO ONEpUPOBATH MOHATHUSAMH: HPSIMOYTOJIbHAS CHUCTEMa KOOPIHMHAT,
BEKTODP, KOOPAMHATHI TOYKH, KOOPAWHATHl BEKTOpa, CyMMa BEKTOpPOB, NMPOU3BEICHHE BEKTOpa Ha
YHCII0, Pa3JIOKEHHE BEKTOpa 1Mo 6a3ucy, CKalIIpHOe MPOU3BEICHUE, BEKTOPHOE MTPOU3BEACHUE, YTOII
MEXJy BEKTOpaMH; YMEHHE HCIOJb30BaTh BEKTOPHBIH W KOOPAWMHATHBIA METOJ Ui peIICHUS
reOMEeTPUUECKUX 3a/1a4 U 334 IPYTUX y4eOHBIX NMPEIMETOB; ONIEPHUPOBATh MOHATUSAMH: MaTpuLa 2
X 2 1 3 X 3, onpenenuTesib MaTPUIIbl, TEOMETPUUECKUNA CMBICI ONIPEICTUTENS;

18) ymeHue MoaenUpOBaTh peaJbHbIE CHUTYallMM Ha S3bIKE MAaTEeMAaTHKHU; COCTaBIISATh
BBIpQXEHHS, YPAaBHEHMs, HEpPABEHCTBA M WX CHCTEMBl [0 YCJIOBHUIO 3aJayd, HCCIEA0BATh
MIOCTPOCHHBIE MOJICNIM C HCIOJB30BAHMEM arapara ajareOpbl, HHTEPIPETHPOBATH MOITYYEHHBIN
pe3ysbTaT; CTPOUTh MaTEeMAaTUYECKUE MOJIEIH C MOMOILBIO T€OMETPUUECKUX MOHATHI U BEIWYHH,
pelmaTh CBsSI3aHHbIE C HUMH IPAaKTUYECKHE 3aJaud; COCTABJIATH BEPOSTHOCTHYIO MOJETh H
UHTEPIPETUPOBATh MOJNYYEHHBIH pe3yibTaT; pellaTh MNPUKIAJHBIE 3aJadd  CPEeICTBAMHU
MaTeMaTHYECKOT0 aHAJIN3a, B TOM YHUCIIE COIIMATbHO-OKOHOMHYECKOTO M (PU3HMUECKOT0 XapaKTepa;

19) ymenue BbIOMpATh NOAXOAIINN METOJ AJISl pELIeHUs] 3a/1a4H; TOHUMaHHe 3HAYUMOCTH
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MaTeMaTHKd B U3YyYCHHHM MPHUPOJHBIX U OOIIECTBEHHBIX IIPOIECCOB U SBICHUH; YMEHHE
pacro3HaBaTh IPOSIBICHHE 3aKOHOB MAaTEMAaTHKH B HCKYCCTBE, YMEHHME IPUBOAMUTH IMPHUMEPHI
MaTE€MaTUYECKUX OTKPBITUM POCCUICKON U MUPOBOM MaTeMaTU4ECKON HAYKH.

Tpebdosanun Kk npeOMemHbIM Pe3yTbmMamam 0C60EHUA KypCca MamemamuKku

C uenbio OBIAZEHUS YKAa3aHHBIM BUAOM NpO(GECCHOHAIbHOU JESATENIbHOCTU U COOTBETCT-
BYIOIIUMH NPO(EeCCHOHANTBHBIMA KOMIIETEHIIMSIMA O0YUaroIMKCs B X0/1€ OCBOCHUS y4eOHOM Tuc-
LUTUTMHBI T0JKEH:

yMeThb:

— BBINOJHATH apupMeTHUYecKue NEHCTBUS, COueTasi YCTHbIe U MUChbMEHHbBIE NMPUEMBI, MPH-
MEHEHHE BBIUYUCIIUTEIBHBIX YCTPOUCTB; HAXOAUTh 3HAUCHUE KOPHS HATYPAJIbHOUW CTETICHHU, CTETICHH
C palMoHaJbHBIM TOKa3aTeseM, jorapudma, UCHOIb3ys MPU HEOOXOIUMOCTHU BBIUYHCIUTEIbHBIC
YCTPOMCTBA; I10JIb30BAThCS OLICHKON U MPUKUAKOHN IIPU NIPAKTUYECKUX pacyeTax;

— IPUMEHATH MOHSTHUS, CBA3aHHbBIE C JEIMMOCTBIO IENBIX YHUCEeNl, MPU PEeIIeHUH MaTeMaTH-
YECKHUX 3a/1a4;

— HaXOJWTh KOPHU MHOTOWICHOB C OJHOW MEPEMEHHOH, pPacKIaIbIBaTh MHOTOWIEHBI Ha
MHO>KHUTEIH,

— BBINOJHATH ACUCTBUS C KOMIUIEKCHBIMU YHCIIaMH, MTOJIb30BAThCS T€OMETPUUECKON UHTEP-
nperanrell KOMIUIEKCHBIX YHCEeNl, B MPOCTEHIINX ClydasX HaXOJIUTh KOMIUIEKCHbIE KOPHHU YpaBHE-
HUH C IeHCTBUTEILHBIMU KO PUITEeHTaMU;

— IPOBOJAUTH MPEOOPa30BaHUs YUCIOBBIX U OYKBEHHBIX BBIPaXKEHHI, BKIIOUAIOLIUX CTere-
HU, PaJUKabl, TOrapu(QMbl U TPUTOHOMETPUYECKHE (PYHKIINH;

— UCTOJb30BaTh MPUOOPETCHHBIC 3HAHUS U YMEHHS B TIPAKTHYECKOHN NIEATEIHHOCTH U B TO-
BCE/IHEBHOM JKM3HHU JUISI IPAKTUYECKUX PacyeToB 1o (opMmyiaM, BKIOUYas (GopMyIibl, coaepikalime
CTETEeHH, PATUKAIIbL, JIOTApU(PMBI U TPUTOHOMETPUUECKHE (DYHKIMHU, UCTIONB3Ys MPU HEOOXO0IMMO-
CTH CIIPAaBOYHBIC MaTEPHAIBI U TPOCTEHIIINE BEIYUCITUTEILHBIC YCTPOCTBA;

— OIpeAeNATh 3HaUeHHe (PYHKIMU 10 3HAYCHHUIO apryMEHTa MpH pa3M4HbIX crocolax 3a-
naHus QyHKIUN;

— CTPOUTH rpauku U3y4eHHBIX (DYHKIIMA, BBITOIHATH IPe0Opa3oBaHus IpaHKoB;

— OMHCHIBATh MO rpaduKy U 1o GopMyJie MOBEICHUE U CBOMCTBA (DYHKITUH;

— peuaTth ypaBHEHUs, CUCTEMbl ypaBHEHUH, HEPaBEHCTBA, UCIIOJIb3Ysl CBOMCTBA (PYHKLIMIA 1
uX rpaduueckue npeCcTaBIeHUS;

— UCTOJBb30BaTh MPUOOPETCHHBIC 3HAHUS U YMEHHS B IPAKTHYECKOHN NIEATEIHHOCTH U B TO-
BCE/IHEBHOW >KM3HU JIJIsl ONMCAHUS M HCCIEIOBAaHUS C MOMOUIbIO (DYHKIHMI pEaNbHBIX 3aBHCHMO-
CTeil, mpeacTaBiIeHus UX Tpaduiyeck; HHTepIpeTanus rpadhuKoB peabHbIX MPOIECCOB;

— pemath panroHaIbHbBIE, TOKA3aTeIbHBIC U JIOrapu(MUIECKUE YPaBHEHUS U HEPABEHCTBA,
UPPAIMOHATIFHBIC U TPUTOHOMETPUICCKUE YPABHEHUS, X CHCTEMBI;

— JIOKa3aTh HECJIOKHbIE HEPABEHCTBA;

— peuaTth TECTOBbIE 3aJa4l C MOMOILBIO COCTaBJICHUS YpaBHEHHUI U HEPABEHCTB, MHTEPIPE-
TUPYSI pE3yIbTAT C YIETOM OTPaHUYCHUN YCIOBUS 33/1a4H;

— nU300pakaTh Ha KOOPJAMHATHOW IUIOCKOCTH MHOXECTBA pENICHWH YpaBHEHUW W Hepa-
BEHCTB C JIByMsI IEPEMEHHBIMU U UX CHCTEM;

— HaXOAWUTH MPUOIMKEHHBIC PEIICHUS YPAaBHEHUW M WX CHUCTEM, UCIOIB3YS TrpaduuecKuii
METOJ;

— peuaTth ypaBHEHHUs, HEPABEHCTBA M CUCTEMBI C MPUMEHEHHEM IpadUyecKux IMpeacTaBe-
HUM, CBOMCTB (PYHKITUH, MPOU3BOTHOM;

— UCTOJh30BaTh MPUOOPETCHHBIC 3HAHUS U YMEHHS B IPAKTHYECKON NIEATEIHHOCTH U B TO-
BCE/IHEBHOM KHU3HH U1 IOCTPOCHUS U CIIEOBAHUS MIPOCTEHUIIINX MaTeMaTHYECKIX MOJIEIIeH;

— pemath MpocTeine KOMOMHATOPHbIE 3a7jaud METOJIOM Iepedopa, a TakKe ¢ UCHOJb30-
BaHHMEM H3BECTHBIX (opMyI1, TpeyroidbHuKa [lackans; BEUUCIATh K03 duinenTs Onnoma Heroto-
Ha 110 opMyIlie U ¢ UCTIONb30BaHUEM TpeyroiabHuka [lackans;
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— BBIYHCIIATh BEPOSITHOCTH COOBITMH Ha OCHOBE IMOJCYETa YHCIa MCXOAOB (TpocTeiinne
ciIy4an);

— HCIIONIb30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHHS B MPAKTHUECKON JIEATEIILHOCTH U B TO-
BCEIHEBHOW >KM3HHM JUIsl aHAIM3a PEAJIbHbIX YMCIIOBBIX JaHHBIX, IPEJICTaBICHHBIX B BUJAE IHa-
rpaMM, TpaduKoOB; Ui aHaIU3a HHPOPMAIMH CTATUCTHYECKOTO XapaKTepa,

— HaXOJUTh CyMMY OECKOHEYHO YObIBAIOIIEH reOMETPHUECKON TPOTPECCUH;

— BBIYHCIISTH POM3BOJIHBIE U TIEPBOOOPA3HBIEC SJIEMEHTAPHBIX (PYHKIUH, TPUMEHSS MTPaBU-
JIa BBIYMCIIEHUS TIPOU3BOIAHBIX U MIEPBOOOPA3HBIX, UCTIONB3YS CIPAaBOYHBIE MATEPUAIIbI;

— UccneaoBaTh QYHKINU U CTPOUTD UX TPAQUKHU C IOMOIIBIO TPOU3BOIHOM;

— pemath 33/1a4u ¢ IPUMEHEHHEM YpaBHEHHUS KacaTeIbHOU K rpaduky QyHKINH;

— pemath 33/1a4d Ha HaxOXKIEHHE HauOOJBIIEr0 MU HAUMEHBIIETo 3HaueHus QyHKIUU Ha
OTpE3KE;

— BBIYMCIIATH IUIONIA/1b KPUBOJIMHEUHON Tpanenuu;

— UCMOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHHS B IPAKTHUECKOHN NIEATEIbHOCTH U B TO-
BCEHEBHOW KU3HU Ui PEIICHUs T€OMETPUUYECKUX, PU3NUECKUX, SKOHOMUYECKUX U IPYTUX MpPHU-
KJIaIHBIX 33J1a4, B TOM YHUCIIE 3a]]a4 Ha HauOOJIbIINE U HAUMEHbIIINE 3HAUCHHs C TIPUMEHEHHEM all-
rapaTa MaTeMaTUYEeCKOTO aHaJIu3a;

— COOTHOCHUThH IIOCKHE TeOMETpUUYecKre (DUTYPBI U TPEXMEpHbIE OOBEKTHI C UX ONUCAHMSA-
MU, YepTeKaMH, H300paKeHUSIMH; Pa3IndyaTh U aHAIU3UPOBATH B3aUMHOE pacIioNokeHue Gpuryp;

— n300paxkaTb reoMeTpuuecKre (GUTyphl U TeJa, BBIIOIHSITH YEPTEX M0 YCIOBHIO 3aauu;

— pelarb reOMETPUYECKHE 3a7a4l, ONUPASICh HA U3yYEHHBIE CBOMCTBA TUIAHUMETPUUECKUX
U CTePEOMETPUUYECKUX (PUTYyp U OTHOIICHUN MEXIy HUMH, IPUMEHsIsI anredpandeckuii U TpUroHo-
METPUYECKUN aIlapar;

— IPOBOJUTH JOKAa3aTEJIbHbIE PACCYKIEHUS NPHU PEIICHUM 3a]a4, JOKa3blBaTh OCHOBHBIC
TEOpPEMBI Kypca;

— BBIYUCIISITH JIMHEWHBIE JIEMEHTHI U YTJIbl B IPOCTPAHCTBEHHBIX KOH(MUTYpAIHIX, 00bEMbI
Y TUTOIIAIM TTIOBEPXHOCTEH MPOCTPAHCTBEHHBIX TE M UX MPOCTEHIIMX KOMOWHAIINN;

— IPUMEHATh KOOPAMHATHO-BEKTOPHBIN METOJ AJIs1 BBIYUCICHUS OTHOIIEHUH, PACCTOSIHUM U
YTJIOB;

— CTPOUTH CEYEHHS] MHOTOTPaHHUKOB U M300pa)kaTh CEUEHUs TEJ BpAIllCHHUS,

— UCMOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHHS B IPAKTHUECKOHN NIEATEIbHOCTH U B TO-
BCEIHEBHOW >KM3HM IS MCCIEAOBaHUS (MOIEIMPOBAHNS) HECIOKHBIX MPAKTUYECKUX CUTYyallui Ha
OCHOBE M3YYEHHBIX (POpPMYI M CBOMCTB (UTYp; BBIUMCIEHUS JUIMH, IJIOUIA el 1 00BEMOB TpH pe-
[IEHUH MPAKTHYECKHUX 3a/1a4, UCIOJIb3ysd IMPHU HEOOXOIUMOCTH CIPABOYHHKU M BBIYUCIUTENbHBIE
YCTPOKMCTBA; MPHOOPETEHUSI IPAKTUYECKOTO ONBITa AEATEILHOCTH, MPEIIIECTBYIONIEH mpodeccro-
HaJbHOM, B OCHOBE KOTOPOM JICKUT TaHHBIA yUeOHBIN TIPEIMET;

3HATh:

— 3HayeHUWE MATEMaTUYECKOW HAyKW JUIsl pEIleHHs 3a7ad, BO3HHMKAKOIIMX B TEOPUH H
MIPaKTHUKE; IIUPOTY U OTPAHUYEHHOCTh IPUMEHEHHSI MaTEMAaTUYECKUX METOJOB K aHAJIM3y U UcCie-
JIOBAHUIO TPOLIECCOB U SIBJICHUH B MIPUPOJIE U OOIIECTBE;

— 3HaueHUE NPAKTHKH U BOMPOCOB, BOZHUKAIOIIUX B CaMOW MareMaTuke, uig GopMHUpo-
BAaHMS U Pa3BUTUS MAaTEMATUYECKON HAYKH;

—  WJeHW PaCIIMPEHHs YHCIOBBIX MHOXKECTB KaK CIIOCO0a MOCTPOEHUSI HOBOTO MaTeMaTHuyie-
CKOrO amnrapara Juisl pelieHus MPaKTUYECKHUX 3a/1a4 U BHYTPEHHUX 3a7a4 MaT€MAaTHUKU;

— 3HAYeHHUE HJIed, METOJIOB M Pe3yJIbTATOB alreOphl U MaTeMAaTHUYECKOTO aHaN3a JJIsl M0-
CTPOEHHUSI MOJIEJIEN PEANIbHBIX IIPOLECCOB U CUTYALINIA;

—  BO3MOXHOCTH T€OMETPHUU JJIsl ONHCAHUS CBOMCTB PEAIbHBIX MPEAMETOB U UX B3aMMHO-
r'0 pacIoJIOKEHUS;

—  YHHMBEpCaJbHBIN XapakTep 3aKOHOB JIOTMKU MATEMaTHYECKUX pacCyKICHHM, NX MpuMe-
HUMOCTbH B Pa3IMYHBIX 00JIACTSIX YETOBEUECKON JEATEIbHOCTH;
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—  pasnuuue TpeOOBaHUH, MPEIbIABIAEMBIX K JOKA3aTEIbCTBAM B MaTeMaTHUKE, €CTECTBEH-
HBIX, COLMAIBHO-D)KOHOMUYECKUX U TYMaHUTAPHBIX HAYKaX, HA IPAKTUKE;

—  PpOJb aKCMOMAaTHKU B MaTEMATHUKE; BOZMOKHOCTh TOCTPOCHUSI MAaTEMATUYECKUX TEOPUI
Ha aKCMOMaTUYEeCKOH OCHOBE; 3HAUYCHHE aKCHOMATHUKH JJIS IPYTUX 00JIacTel 3HAHUS U s IPaKTH-
KH;

—  BEpOSITHOCTHBI XapakTep Pa3JIMYHBIX MPOLECCOB U 3aKOHOMEPHOCTEW OKPY>KAIOILErO
Mupa.

1.4. Conepxxanue y4eOHOM JUCHUNIMHBI

(*3Be30YKOM BBIIEISIIOTCS TEMbl 3aHATUN, MPOBOJUMBIX B (popMe MpaKkTUYECKOW MOATo-
TOBKH)

BBEJIEHUE

MaremaTuka B HayKe, TEXHHKE, JKOHOMHKE, HHGOPMAIIMOHHBIX TEXHOJIOTUAX U MPaK-
THYECKON NeATEJHLHOCTH.

Henu u 3amaun n3ydeHus: MaTeMaTUKU 1pu ocBoeHuu cnenuaibHocteit CIIO.

PA3JIEJI 1. AVITEBPA

TEMA 1.1. PA3BBUTHUE ITIOHATHUA O YUCJIE

1.1.1 Ieable u pannoHaJbHbIE YUCIA. JleliCTBUTEIbHbIE YHCIIA.

IpakTuyeckoe 3ansitue Ne 1. Apupmernueckue 1eiCTBUA HAJ YUCTAMU.

1.1.2. Ilpubnusicennsie ebiuucienus.

IIpakTnyeckoe 3ansaTue Ne 2. Haxosxaenue npud/IM:KeHHbIX 3HAYeHUIl BeJIUYMH U TO-
rpPelIHOCTeNd BHIYMCJIEHUI, CPABHEHNE YHCIIOBBIX BBIPAXKEHUM.

1.1.3. Komnnekcuvle uucna. /lelicmeus HA0 KOMNIEKCHbIMU YUCIAMU 8 all2edpaudeckoll
Gopme. I'eomempuueckas unmepnpemayusi KOMNJIEKCHO20 uucid. Tpueconomempuyeckas u noxa-
3amenvHas hopma Komniekcnoeo yucia. /leticmeusi HA0 KOMNIEKCHLIMU YUCIAMU 8 MPUSOHOMEM -
PU4ecKoll U noKazameibHol Gopmax.

TEMA 1.2. KOPHU, CTEIIEHH U JIOT'APU®MbI

1.2.1 Kopun u crenenu. KopHu HaTypanbHON CTENEHU U3 YUCIIA U UX CBOMCTBA.

IIpakTuyeckoe 3ansaiTue Ne 3. BoiunciieHue u cpaBHEHUE KOpHEH. BhITTOTHEHNE pacyeToB ¢
paavKaIaMu.

1.2.2. CreneHu ¢ pauMoOHAJbLHBIMH MOKA3aTeJAMHU, UX cBoicTBa. CTENEeHU C JIEUCTBU-
TEJIbHBIMU MTOKA3aTeNIIMU, UX CBOMCTBA.

1.2.3. Ceoiicmea cmenenu ¢ oeiicmeumenbnvim nokazamenem. IIpeoOpazoBanue pammo-
HaJbHBIX, UPPALMOHATILHBIX CTEIIEHHBIX BBIPAXKEHUH.

IIpakTuyeckoe 3ansitue Ne 4. HaxoxxaeHue 3HaueHU cTeNeHEN ¢ pallMOHaIbHBIMU MTOKa-
3aTesIMU.

IMpakTuyeckoe 3ansiTue Ne 5. PenieHue uppanyuoHaabHbIX YPaBHEHUM.

IpakTuueckoe 3ansaTue Ne 6. CpaBHenue creneneil. [IpeoOpa3oBanus BBIpaXeHUH, CO-
JIepKALMX CTEIEHU.

1.2.4. IlpeoOpa3oBanue nmokasarejbHbIX BbipaxkeHuil. IIpeoOpa3oBanue anredpau-
YeCKHUX BbIPAaKeHU .

IIpakTuyeckoe 3anaTHEe Ne 7. PelieHne nokasareabHbIX YpaBHEHUN.

1.2.5 Jlorapudm. Jlorapupm uucna. OcHOBHOE JorapudpMmuueckoe TOxaAecTBo. JlecsaTny-
HbIe M HaTypasbHble Jorapudmel. [IpaBuna neiictuii ¢ norapudmamu. Ilepexon Kk HOBOMY OCHO-
BaHui0. [IpeoOpazoBanue JorapuMUIECKUX BbIPAKCHHI.

IpakTuyeckne 3anstus Ne 8. HaxoxneHue 3HaueHni Jjorapuma no npon3BoibHOMY
OCHOBaHMIO. [lepexon oT 0THOrO OCHOBAHUS K IPYyrOMYy.

IIpakTnuyeckue 3auaTHA Ne 9. BeruncieHrne u cpaBHeHHE JIOTapu(pMOB.

IpakTuyeckoe 3anusitue Ne 10. [TpubnvkeHHbIE BRIYUCICHHUS W PEIICHUS MPUKIAIHBIX 3a-
Jad.

IpakTuyeckoe 3ansaTue Ne 11. Pemenue norapuMuIecKux ypaBHEHHI.
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TEMA 1.3. OCHOBbI TPUTTOHOMETPHUU

1.3.1 Pangnannas mepa yrua. BpamarenbHoe nBuaxenue. CuHyc, KOCUHYC, TAHI'€HC U KO-
TAQHT'€HC YHCIIA.

IIpakTnyeckoe 3ansaitue Ne 12. PaguaHHblil METOI U3MEPEHMSI YIJIOB BpAIlEHUS U CBA3b C
rpagayCHON MEpOl.

1.3.2. OcHOBHBIE TPUIOHOMETPHYECKHE TOKIECTBA.

IpakTuyeckoe 3ansaTue Ne 13. @opmyna npuBeneHus. OCHOBHbIE TPUTOHOMETPUYECKHUE
TOXIECTBA

IIpakTuyeckoe 3ansaTue Ne 14, @opmMyJibl CIOKEHUS.

IIpakTuyeckoe 3ansitue Ne 15. @opmyssl 1BOIHOTO aprymenTa, pOpMyIibl yYABOSHHS.

1.3.3 @opmyawvt nonosunnozo yana.

1.3.4 IIpeoOpazoBaHue CyMMbl TPMTOHOMETPHYECKHX (PYHKIMI B Ipou3BeAeHHe H 00-
paTHo.

IIpakTnyeckoe 3ansitue Ne 16. [IpeoOpazoBanre CyMMBbI TPUTOHOMETPUYECKUX (PYHKIUN B
Mpou3BeIeHNe, U 00paTHO.

1.3.5. Buipasicenue mpuzoHomempuueckux QyHKyuil uepes maHzeHc noja08UHHO20 apzy-
MeHnma.

1.3.6 IIpocTeiimne TPUrOHOMETPUYECKHE YPABHEHUSI.

1.3.7 lIpocmeiiniue mpuzonomempuuecKue Hepagencmaed.

IIpakTnueckoe 3ansitue Ne 17. [Ipocreiiiine TpPUroHOMETPUYECKUE YPAaBHEHUSI U HEPABEH-
CTBa.

1.3.8 O0paTHble TpUroHOMeTpHYecKHe (PYHKIMH: APKCUHYC, apKKOCHHYC, apKTaHI'€HC
YHCIIa.

IIpakTunueckoe 3ansiTue Ne 18. O6paTHble TPUTOHOMETPHUECKUE PYHKITUU

1.4. DYHKIIUA, X CBOMCTBA U TPA®UKN*

1.4.1 ®yuxuuu. OOGnacTh ompeneieHUusT 1 MHOXECTBO 3HaueHUU; rpaduk (YHKIHUH, T10-
cTpoeHue TpaduKoB (PYHKINN, 3aJaHHBIX Pa3IMYHBIMU crioco0amMu. CBONCTBA (YHKITUU: MOHOTOH-
HOCTb, YETHOCTh, HEYETHOCTh, OFPAHUYEHHOCTh, MEPUOANYHOCTh. I[IpoMexyTKH Bo3pacTaHus U
yObIBaHUs, HauOOoJbIIIee ¥ HAaMEHBIIIee 3HAUCHHsI, TOUKH dKCTpeMyMa. I 'paduueckas nHTepnpeTa-
s, Apudmerndeckue onepanuu Hag GyHKIUsIMU. CraoxHast QYHKITUS (KOMITO3HIIHS).

IpakTuyeckoe 3ansaTue Ne 19*, [Toctpoenue u uteHNe rpa@uKOB QYHKITHIA.

1.4.2 Illpumepbl PyHKIMOHAIBHBIX 3aBUCHUMOCTEH B PeaJIbHbIX NMPOLECCaX U ABJIEHUSIX.

IIpakTnueckoe 3ansatue Ne 20*. [Ipumeps! 3aBUCUMOCTEN MEXKIY IIEPEMEHHBIMU B pealb-
HBIX TPOIECCaX U3 CMEXHBIX TUCIUIUINH.

1.4.3 ITonsamue o nenpepvienocmu ynkyuu. Oopamuvie pynkyuu. Obaracms onpedenenus
u obnacms sHavenuti oopamuou yukyuu. I pagpuk oopamnoii pynxyuu.

1.4.4 Crenennble, moKasareJjbHble, JJOrapuMuyecKne 1 TPUrOHOMeTpUYecKHe (pyHK-
nuu. OOpaTHbie TpuroHoMerpudeckue Gpynkiuu. Onpenenenus GyHKIUNA, ©X CBOMCTBA U TpadUKH.
[IpeobpazoBanus rpadukos. [lapamiensHbIil TepeHOC, CAMMETPUs OTHOCUTEIBHO OCei KOOpAUHAT,
U CUMMETpPHsI OTHOCUTENIbHO Hayalla KOOPJIHWHAT, CHMMETPUsS OTHOCUTEIBLHO MPSIMOW y=X, pacTs-
YKEHHUE U CKAaTHE BJIOJIb OCEM KOOpIMHAT.

IMpakTuyeckoe 3ansiTue Ne 21*, HenpepbiBHble U nepuoandeckue pynkuuu. Onpene-
nenve ¢ynkuuid. MccnenoBanue ¢ynkiuu. CBoicTBa JMHEHHOH, KBaJApaTHYHOW, KyCOYHO-
JTUHEWHOHN U NPpOOHO- JIMHEHHOU (QYHKITUN

IIpakTnyeckoe 3ansitue Ne 22*, O0paTHble TPpUroHomerpudeckue pynkuuu. Coiictsa
1 rpadKu CUHYCa, KOCUHYCa, TAHTeHCca U KoTaHnTeHca. O0paTHbIe (YHKIIMU U UX TpauKu

IpakTuuyeckoe 3anHsiTue Ne 23*. Ilpukiaaaubie 3agauu. [IpeoOpaszoBanusi Tpaduxa
dbysKIIMH. ["apMoHHYecKHe KojieOaHus.

TEMA 1.5 YPABHEHUSA U HEPABEHCTBA*
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1.5.1 VYpaBHeHus U cucteMbl ypaBHeHui. PanmoHalbHble, HPPALIMOHAJIbHBIE, IIOKa3a-
TeJbHbIe, TPUTOHOMETPHYECKHE YPABHEHHUS U CHCTeMbl YPaBHeHUIl. PABHOCHJIBLHOCTH ypaB-
HEeHHNi, HepaBeHCTB, cucTeM. OCHOBHBIC NPHEMbl PelIeHUs PAlHOHAIBHBIX, HPPALMOHAJIb-
HBIX, NI0KA3aTeJbHbIX U TPUTOHOMETPHYECKHX YPaBHeHUHM (pa3lio’KeHHE Ha MHOXHUTENHU, BBe-
JICHHE HOBBIX HEM3BECTHBIX, IT0/ICTAHOBKA, TpapUUecKuii METO).

1.5.2 HepaBencrBa. Ucnosib30BaHue CBOWCTB U IrpapukoB (PyHKUMA NPH pelieHuH
YPaBHeHMII M HepaBeHCTB. PannoHanbHbIE, UppallMOHAIbHbBIE, T0KA3aTeNbHbIE HepaBeHCTBa. Oc-
HOBHBIE TpUEMBbI UX perieHus. Metoj unrepBasioB. M3o0pakeHne Ha KOOPAMHATHOM IIOCKOCTU
MHO’KECTBA PELUICHUI YpaBHEHUI U HEPABEHCTB C ABYMs IEPEMEHHBIMU U UX CHCTEM.

1.5.3 Tpuconomempuueckue nepagencmea. OcnoeHnvle npuemvl UX peuieHus.

IIpakTnyeckoe 3ansaTue Ne 24*, [IpeoOpazoBanue ypaBHeHmuii. [loka3zarenbHble, jora-
pudMHUecKre, TPUTOHOMETPUUECKUE YPaBHEHUS.

IIpakTuueckoe 3ausaTue Ne 25%. Vcnonp3oBaHue CBOWCTB U rpadukoB (yHKIUN A pe-
LIEHUS] YPAaBHEHUN U HEPABEHCTB.

1.5.4 IlpumeHeHne MaTeMATHYECKMX METOHOB /UIS PelIeHUs] COAEP/KATeJbHBIX 3a1a4
U3 Pa3JIMYHBIX 00J1acTell HAYKU M NMPAaKTUKU. VIHTepripeTanus pe3ynbrara, y4eT peajibHbIX orpa-
HUYCHHI.

IIpakTuyeckoe 3ansaTue Ne 26*. PenieHue coaepskaTejbHbIX 331a4 U3 Pa3jIMYHbIX 00-
Jacteil Hayku W npaktuku. KopHu ypaBHeHuil. PaBHOcHibHOCTH ypaBHEHHH. OCHOBHBIE
MpUEMBI PEIICHUs] YpaBHEHUH. Pelienrne cucteM ypaBHEHUM.

TEMA 1.6. KOMBUHATOPHKA, CTATUCTHUKA U TEOPUSA BEPOSATHOCTEM*

1.6.1 OcHOBHBIC MOHATHS KOMOMHATOPUKH. 3a/1a4y HA MOJACUYET YUCIIA PA3MEILECHUH, e-
pPECTaHOBOK, coueTaHuil. Penienne 3aia4 Ha nepeOop BapHaHTOB.

IIpakTnueckoe 3anaTne Ne 27*, PemieHue KOMOMHATOPHBIX 3a1a4. VMcTtopus pasButus
KOMOMHATOPUKH, TEOPUH BEPOSTHOCTEH M CTATUCTUKU U UX POJIb B PAa3IUYHBIX chepax udeso-
BEUECKOU jku3HenearenbHocTH. [IpaBuina komMOMHAaTOpUKU. Pa3menienus, couyeTanus U repe-
CTaHOBKH.

1.6.2 ®opmyaa ounoma Hbrotona. CoiicTBa OMHOMUHAIBHBIX KOd(duimeHToB. Tpe-
yrosbHuK [lackais.

IIpakTuyeckoe 3ansitue Ne 28%. @opmyna 6unom Hetorona. Tpeyronbuuk [lackans.

IpakTuyeckoe 3ansaTue Ne 29%, Penienne npukiIagHbIX 3a1a4.

1.6.3 Co0bIiTHE, BEPOSITHOCTH COOBITHS, CJI0KEHHE M YMHOKeHHE BEPOATHOCTEIA.

IMpakTuyeckoe 3ansitue Ne 30*. Kinaccuueckoe omnpenesieHue BepOSITHOCTH, CBOMCTBA
BEPOSITHOCTEM, TEOpEMA O CYMME BEPOATHOCTEM.

IMpakTuyeckoe 3ansaTue Ne 31*. Beruucnenue BepositHocTe. [Ipuknagneie 3amaqn.

1.6.4 IlonsiTHe 0 He3aBUCHUMOCTH COOBITHH. /IMCKpeTHasA ciy4yaliHasi BeJIMYNHA, 3AKOH
ee pacnpeneneHusi. YucnoBble XapaKTepUCTUKH IUCKPETHOW ciydailHOM BenuuuHbl. [loHsTHE O
3aKOHE OOJBIIINX YHUCEI.

1.6.5 IlpeacraBienne JaHHBIX (TaOIUII, TUAarpaMMbl, Tpadukn). 'eHepaabHas COBOKYI-
HOCTh, BbIOOpKa, cpenHee apupmernueckoe, meauana. IoHATHe 0 3agavyax MaTeMaTHYeCKOWH
CTATHCTUKH.

1.6.6 Pemienne npakTH4eCKHUX 32124 ¢ IPUMEHEHHEM BepPOSITHOCTHBIX METO/10B.

IIpakTuyeckoe 3ansiTue Ne 32%, [IpencraBineHne 4ucioBbIX JaHHBIX. [[pukiiagnbie 3aqaum.

PA3JIEJI 2. HAYAJIA MATEMATHYECKOI'O AHAJIM3A

TEMA 2.1. TIOCJIEJOBATEJBHOCTHA

2.1.1 Cnoco0bI 3a1aHKMsl U CBOICTBA YHMCJIOBLIX MOcJeRoBareabHocTeil. CyMMHUpOBaHUE
nocienoBarenbHOCTel. beckoHeuHo yObIBaroIas reoMeTpuyeckast Iporpeccus U ee CyMMma.

IpakTuyeckoe 3ansaTue Ne 33. Yuciopas mociaeq0BaTeIbHOCTh

IIpakTuueckoe 3ausaTue Ne 34. beckoHeyHO yObIBaIOIIasi reOMETPUIECKAs IPOTPECCHSL.

2.1.2 Ilonamue o npedene nocnedosamenvhocmu. Cywecmeosatnue npeoeid MOHOMOHHOLU
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02PaHu4yeHHOl NOC1e008amenlbHOCIU.
IMpakTuyeckoe 3ansaTue Ne 35. [Ipenen nocienoBaTeIbHOCTH.

TEMA 2.2. IPOU3BOJAHASA U EE IPUMEHEHUE

2.2.1 MlonsaTHe 0 MPON3BOAHON (PyHKLIMHU, ee reOMeTPUYECKHH U (PU3nUecKHil CMBICII.
VYpaBHeHue kacatenbHON K rpaguky ¢yHkiuu. [IponsBoaHble CyMMbl, pa3HOCTH, TPOU3BEICHUS,
yacTHbIe. [I[pOU3BOHBIE OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIUH.

IIpakTuyeckoe 3ansatue Ne 36. [Ipon3zBoaHas: MEXaHUUYECKUNA U T€OMETPUUYECKUN CMBICI
IIPOU3BOJHOM.

IIpakTuyeckoe 3ansaTue Ne 37. YpaBHeHHEe KacaTeIbHON B 0OIIIEM BHJIE.

IpakTuueckoe 3ansaTue Ne 38. [Ipasmia u hopmynsl nuddepeHupoBaHus.

2.2.2 IlpyuMeHeHMe MPOU3BOJAHOMN K MCCJIEI0BAHUIO (DYHKIIMIA M MIOCTPOEHUIO IPA(PUKOB.

IpakTuyeckoe 3ansaTue Ne 39 VccnenoBanue GyHKITUH C IOMOIIBIO TTPOU3BOTHOM.

2.2.3 IIpou3BoaHbIe 00pPAaTHON QYHKIUU U KOMIIO3ULMU (PYHKIIMH.

2.2.4 Ilpumepbl MCNOIb30BAHUS NMPOM3BOJHOM /ISl HAXOKACHUS HAMJIy4dllero peuie-
HHS B IPUKJIAAHBIX 321a4aX.

IpakTuyeckoe 3ansitue Ne 40. HaxoxaeHue HamOONbIIEro, HAWMEHBIIETO 3HAYCHUS H
9KCTpPEMAaJIbHBIX 3HAYEHUIN (YHKIIHNH.

2.2.5 Bropas npou3BoaHasi, ee reomerpuyeckuii u ¢puznueckuii cmpica. Haxoxnenue
CKOPOCTH JIJIsl TIpoliecca, 3aIaHHoro (hopMyioit u rpaduxom.

TEMA 2.3. IEPBOOBPA3HASA U UHTEI'PAJI

2.3.1 IlepBooOpa3Has u uHTerpaJ. IlpuMeHenue onpeneneHHOro MHTErpaga Aias HaXox-
JIEHUs TUIONIaAM KpuBOIMHEHHOW Tpanenuu. @opmyna Herorona-JleiOnuma. [Ipumepsr nmpumene-
HUS MHTETpasia B (PU3HMKE U TEOMETPHH.

IpakTuyeckoe 3ansitue Ne 41. HemocpeacrBeHHoe HHTerpupoBanue. Murerpan u nep-
BOOOpa3Has

IMpakTuyeckoe 3ansiTue Ne 42, lHTerpupoBaHre METOAOM 3aMEHBI IEPEMEHHOM.

IpakTuyeckoe 3ansaTue Ne 43. IHTerpupoBaHue 1o 4acTsim.

IIpakTuyeckoe 3ansaTue Ne 44. BblumncieHue omnpeaeeHHbIX MHTerpajoB. Teopema
Herotona—Jleitonuia

IIpakTuyeckoe 3ansaTue Ne 45, [IpumeHnenrne UHTETpaiia K BBIYUCICHUIO (DU3NYECKUX Be-
JIMYVH U IUIOLIAIEH.

PA3JIEJI 3. TEOMETPUA

TEMA 3.1. TIPAAMBIE U IIVIOCKOCTH B IPOCTPAHCTBE

3.1.1 B3aumHoOe pacnoJio:keHue JABYX NPSIMbIX B mpocTpaHcTBe. [lapamiensHocTh npsi-
MOHM M IUIOCKOCTH. [lapamienbHOCTH IIOCcKOCTEW. IlepneHauKynspHOCT IMPSMON U IIOCKOCTH.
[leprieHAMKYISIp ¥ HAKJIOHHAs. YTOJI MEXKIY NPsIMOM M IUIOCKOCTHIO. [[ByrpaHHbIi yrona. Yron Me-
KOy MIIOCKOCTAMU. [IepreHauKyISpHOCTD ABYX IIJIOCKOCTEN.

IIpakTuyeckoe 3ansaTue Ne 46. B3aumnoe pacnosioxeHue npsiMbIX U IJIockocrei. [1pu-
3HAaKM B3aHMHOI'O PAcCIIOJIOKEHUSI NPAMBIX. YTrod Mexay npsMmeiMu. Ilepnenaukynsp m Ha-
KJIOHHAsI K IIJIOCKOCTH. YTOJ MEXKY IPSMOU U ITIOCKOCTBIO

IIpakTnyeckoe 3ansitue Ne 47. TeopeMbl 0 B3aHMHOM PACIOJIOKEHUU NMPSIMOM M IJIOC-
KocTH. TeopeMa o Tpex mepneHINKyJIsipax

3.1.2 T'eomeTpnueckne npeodpa3oBaHusi NPOCTPAHCTBA: NapalICIbHBIA MEPEHOC, CHUM-
METpPHSI OTHOCHUTEIIBHO TUIOCKOCTH.

IIpakTnyeckoe 3ansaTne Ne 48. [Ipu3Haky U cBONCTBA NMapayuIeIbHBIX U NEPIEHIUKYIISAP-
HBIX [IJIOCKOCTEM.

IIpakTnyeckoe 3anaTHe Ne 49. PaccrosiHue OT TOYKH A0 INIOCKOCTH, OT NMPSIMOM 10
IUVIOCKOCTH. PaccTosiHue Mexay IIIOCKOCTSIMH, MEXAY CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIY
IIPOU3BOJILHBIMU (PUTYpaMH B POCTPAHCTBE

3.1.3 IlapanenbHOe NMPOEKTUPOBAHUE U €r0 CBoiicTBa. B3auMHoe pacnonoxenue. U3o-
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OpakeHue MPOCTPAHCTBEHHBIX QUTYP.

IMpaxkTuyeckoe 3ansaTue Ne 50. [TapamienbHoe TPOSKTUPOBAHUE U €0 CBOMCTBA.

3.1.4 IInowaowb opmozonanvHoil npoeKyuu.

Ilpakmuueckoe 3anamue Ne 51. Teopema o niowaou opmocoHANbHOU NPOEKYUU MHO20-
V2ONbHUKA.

TEMA 3.2. MHOI'OI'PAHHUKHU

3.2.1 BoinykJjble MHOTOTPaHHUKHU. Bepmunael, peOpa, rpann MHOTOorpaHHuka. Pa3zseprka.
MHororpansslie yrisl Teopema Jiisepa.

3.2.2 llpusma. [Ipsimas u HakJIoHHAasA npusMma. [IpaBunbHas npusma.

3.2.3 Mapanaenenunen. Kyo. llupamupaa. [IpaBunbHas nupamuzaa. Y ceueHHas TUpaMua.
Terpasap. Cummerpuu B KyOe, B mapajuiejenumnese, B npu3Me u nupamuae. Cedenus Kyoa, mpus-
MBI ¥ IUPAMHU/JIBI.

3.2.4 TllpeacraBiieHne 0 MPaBWJILHBIX MHOTOTPAHHHUKAX (TeTpadape, Kyde, oKTadipe, J10-
JEKa’Ape U UKOCA3PE).

IpakTuyeckoe 3ansaTue Ne 52, Pa3nuunbie BUBI MHOTOTPAaHHUKOB. VX n300paskeHuUsI.

IIpakTnueckoe 3ansaTue Ne 53. Ceuenusi, pa3BepTKM MHOIOI'PaHHUKOB.

TEMA 3.3. TEJIA U HIOBEPXHOCTU BPALIEHUSA

3.3.1 Hnaunap u koHyc. YcedeHHbIH KoHyc. OCHOBaHUE, BBICOTA, OOKOBas MOBEPXHOCTb,
oOpazytoras, passepTka. OceBble CEUSHHsI U CeUeHUs], apaieIbHbIe OCHOBAHUIO.

3.3.2 lllap u chepa, ux ceuenne. KacareibHas miockocTs K chepe.

IIpakTnueckoe 3anaTue Ne 54. [Lnomaas nosepxnocTu. CuMMeTpHs TeJl BPALleHUsS] H
MHOTOTPAaHHUKOB. BHUbl cCHMMETpHUil B IPOCTPAHCTBE

TEMA 3.4. UBMEPEHUSA B TEOMETPUN*

3.4.1 O6bem u ero usmepenme. Murerpansnas popmyna oobema. opmyisl oobemMa Kyda,
IPSMOYTOJIBHOTO NapajuleenuIeaa, IpU3MBl, HUINHApPA.

3.4.2 ®opmybl 00beMa MUPAMHUABI M KOHYCA.

3.4.3 ®opmyJibl IJIOUIAAM IOBEPXHOCTEH HMWJINHAPA U KOHYCA.

3.4.4 ®opmyasl 00bemMa mapa u miomanu chepsol.

IpakTuyeckoe 3ansaTue Ne 55, Beraucnenue miomiaaei 1 00beMoB.

3.4.5 IlonoOue Ten. OTHOLIEHHE IIONIA/e OBEPXHOCTEH M 00bEMOB NOI00HBIX TeJl.

TEMA 3.5. KOOPAUHATBI U BEKTOPbI*

3.5.1 IIpsimoyrosibHas (JIEKapTOBa) CHCTEMAa KOOPAMHAT B mpocTpancTBe. PopMyiia pac-
CTOSIHUSI MEX1y IByMsI TOUKaMH. Y paBHEHUS cepsl, INIOCKOCTH U MPSMOH.

3.5.2 Bekropsbl. Monynb BekTopa. PaBeHCTBO BekTOpOB. Cll0KEHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha 4yucio. Pa3nokeHune BeKTopa 1Mo HalpaBJIEHUSAM. YTOJI MEXIY ABYMS BEKTOPAMHU.

3.5.3 IIpoexkuus BekTOpa HAa ochk. Koopaunars! Bekropa. CkajisipHOe IPOM3BeeHHe BeK-
TOPOB.

3.5.4 YpaBHeHUE OKPY:KHOCTH, c(hepbl, IIIOCKOCTU. PaccTosiHMEe MEKTY TOUKAMM.

3.5.5 BekTopHOe ypaBHeHHe NPSIMOM U MJIOCKOCTH.

IIpakTuyeckoe 3ansitue Ne 56*. BekTopbl. YpaBHEHHE OKPYKHOCTH, ChEpbI, THIOCKO-
ctu. PaccrosiHne mexay Toukamu. /leicTBUSI ¢ BEKTOpaMH, 3alaHHbIMH KoopauHatamu. Cka-
JISIPHOE MPOU3BEJCHUE BEKTOPOB. BekTOpHOE ypaBHEHHE NMPAMON U TLIOCKOCTH. Mcnonb3oBa-

HHEC BEKTOPOB IIPHU JOKA3aTCIILCTBC TCOPEM CTCPCOMETPHUHN.

3.5.6 Ucnonb3oBaHne KOOPAUHAT M BEKTOPOB NPH PELIEHNH MaTeMATHYeCKUX U NPH-
KJIAIHBIX 3a/1a4.

JJ1s BHEayAUTOPHBIX 3aHATHI CTyIEHTaM Hapsly C peIIeHUEM 3aJ1ad U BBIITOJIHEHUEM TIPaK-
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TUYECKUX 33/IaHUN MOXKHO TPEUIOKHUTHh TeMbI HCCIENOBATEIbCKUX U peepaTuBHBIX paboT, B KO-
TOPBIX BMECTO CEPHUI OTIAECNBHBIX MEIKHX 33]1a4 M YIIPAKHEHUH MTPEIJIaraloTcs CIOKETHBIE 3aaHMS,
TpeOyroIre ATUTENbHON padOThl B paMKax OJHON MaTeMaTHYeCKON CUTyallud. DTU TEMbl MOTYT
OBITh KaK MHAWBHUIYATbHBIMH 33JaHUSMHU, TaK U TPYNIOBBIMH JJIi COBMECTHOTO BBITIOJIHEHUS HC-
CJIEIOBAHMUSL.

INPUMEPHBIE TEMBI PE®EPATOB (AOKJIAJOB), UHAWUBUIYAJIBHBIX
ITPOEKTOB

1. HenpepsiBabie 1po6H.

2. [TpriMeHeHre CIOXKHBIX MPOLIEHTOB B 9KOHOMUYECKUX pacueTax.
3. [TapannenbHoOe NPOEKTUPOBAHUE.

4. CpenHue 3Ha4eHUS U UX IPUMEHEHHUE B CTATUCTHKE.

S. BekropHoe 3ananue NpsMbIX U INIOCKOCTEN B IPOCTPAHCTBE.
6. CroxeHue TapMOHUYECKUX KOJICOAHHIA.

7. I'paduueckoe penieHre ypaBHeHUN U HEPABEHCTB.

8. [TpaBuIbHBIE U MOJYTPABUIBLHBIE MHOTOTPAaHHUKH.

9. Konnueckue ceueHus 1 UX NPUMEHEHUE B TEXHUKE.

10.  Tlonsarue nuddepeHimana u ero MPUIOKEHHS.

11.  Cxembl NOBTOpHBIX HcTIbITAHUM bepHyim.

12. UccnenoBanue ypaBHEHUH U HEPABEHCTB C MapamMeTPOM.
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2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCIIUILIVHBI

2.1. O0beM yueOHOI JMCUMIIJIMHBI M BUABI Y4e0HO# padoThI

Bup yueOHoii padoTnbl

Oobvem uacos

MakcumanbHas yyeOHass Harpys3ka (Bcero) 352
B TOM 4HCJI€ B ()OpME MPAKTUUECKON MOATOTOBKH 30
Oos3aTesqibHAsE AyIUTOPHAS y4eOHasi HArpy3ka (Bcero) 234
B TOM YHCJIE:
JIEKIINU 122
[IPAKTUYECKUE 3aHATHS 112
CamocrosiTesibHas padoTa o0yuyawinerocs (Bcero) 118

Ipomedsxcymounas ammecmayus 6 gpopme JK3aMeHa
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2.2. TemaTnueckuii miiaH oomeoodpazoBarebHO yuyeOHoi qucunmiuabl OY/1.04 MaremaTuka

Makc. yue0. Camocr. KosmmuecTBO ayIMTOPHBIX YaCOB
Ne HapMeHOBAHEE PAICIOB H TEM HArpy3ka padora B T.4. B q)olzme Teoperuu IIpakTHy.
TeMbI CTYyI-Ta CTyJdeHTa Bcero NPAKTHYECKOH MO/~ 6 | (cemuHapckue)
(uac) (uac) TOTOBKH obyHenme 3aHATHS
BBenenue 2 - 2 - 2 -
Pa3nea 1. Anredpa 190 64 126 28 62 64
1.1 PasButHe nonsATus o uncie 21 11 10 - 6 4
1.2 KopHu, crenenu u orapumel 35 7 28 - 10 18
1.3 OCHOBBI TPUTOHOMETPUHU 41 11 30 - 16 14
1.4 DYHKINU, UX CBOMCTBA M TpaduKu 25 7 18 10 8 10
1.5 YpaBHEHMsI U HEPABEHCTBA 28 12 16 6 10 6
16 KOM6I/IHaT(3pI/IKa, CTaTHCTHUKA U TEOpUs Be- 40 16 24 12 12 12
POSITHOCTEM
Pa3pen 2. Hayaja MaTeMaTH4eCKOro aHAJIN3a 57 15 42 2 16 26
2.1 [TocnenoBarenbHOCTH 14 4 10 - 4 6
2.2 IIpon3BojHas U ee IPUMEHEHUE 24 4 20 - 10 10
2.3 ITepBooOpasHas u HHTETpaI 19 7 12 - 2 10
Pazpnen 3. 'eomeTpus 103 39 64 2 42 22
3.1 [Ipsimble ¥ IIOCKOCTH B MPOCTPAHCTBE 28 8 20 - 8 12
3.2 MHoOrorpaHHuKu 24 12 12 - 8 4
3.3 Tena v MOBEPXHOCTH BpalICHUS 10 4 6 - 4 2
3.4 W3Mepenuns B reomeTpuu 16 4 12 2 10 2
3.5 KoopauHaTsl 1 BEKTOPBI 27 11 14 - 12 2
JK3aMeH - - - - - -
Hroro 352 118 234 30 122 112




2.2. XapaKTepuCTHKA OCHOBHBIX BH/I0B Y4e0HOI 1eSITeJIbHOCTH CTY/IeHTOB

Ne
n/n

Conep:kanue o0yueHust

XapakTepucTUKA OCHOBHBIX BU/0B Y4eOHOI 1eSITeJIbHOCTH
CTYJAEHTOB (HA YPOBHE Y4eOHBbIX /IeliCTBHIl)

1.

BBenenue

O3HakoMJIEHHE C POJIbI0 MaTeMAaTUKU B HayKe, TEXHUKE, YIKOHO-
MHUKE, MH()OPMAIIMOHHBIX TEXHOJIOTUSAX M MPAKTUYECKOW maes-
TeNbHOCTH. O3HAKOMJICHHE C LENISIMH U 331a4aMi U3y4eHUS Ma-
TEMaTUKU IpHU 0CBOeHMH cnenuanbHocTeit CI110

AJITEBPA

Pa3Burtue
quCIe

ITOHATHUSA 0

BrimontHeHre apupMETHIECKUX IEHCTBUNM HAJl YMCIIAMH, COYe-
Tas yCTHbIE U MUCbMEHHBIE IPUEMBI.

Haxoxnenrue npuOIMKeHHBIX 3HAUEHUN BEIMYMH U TOTPELIHO-
cTeil BeruMciieHni (aOCOMOTHON M OTHOCHUTEIHHOMN); CpaBHEHUE
YHUCIIOBBIX BbIPAKEHHH.

Haxoxnenne ommboKk B MpeoOpa3oBaHUAX U BBIUYUCIECHUX (OT-
HOCHUTCS KO BCEM IMYHKTaM MPOTPaMMBl).

Kopsn,
pudmbI

CTEIICHU, JIora-

O3HakOMJIEHHE C TIOHATUEM KOpHSA N-H CTENEHH, CBOWCTBAMU
pasvKaJIoB U NPAaBUJIAMH CPaBHEHHS KOPHEH.

DopMynMpOBAHUE ONPEACIICHUS] KOPHSI U CBOMCTB KOpHEHN. BhI-
YHUCJICHUE U CPAaBHEHHE KOPHEW, BBINIOJHEHHUE NPUKUIKN 3HA4e-
HUs KopHs. [IpeoOpa3oBanue YMCIOBBIX U OYKBEHHBIX BbIpaXke-
HUM, COJIepKaIUX PagruKaJIb.

Brimonnenue pacyetoB 1o (GopmyiaaM, COAEPIKALINM PaIHKaIIbI,
OCYILECTBIISAs1 HEOOXOIMMBIE MTOACTAaHOBKH U IPeoOpa30BaHusl.
OmnpeneneHne paBHOCUIBHOCTH BBIPAKEHUH € paaukanamu. Pe-
LICHUE UPPALMOHAIIBHBIX YPaBHEHUM.

O3HaKOMJIEHHE C TIOHSATUEM CTEIIEHU C JEHCTBUTEIBHBIM IOKa-
3aTeJIeM.

Haxoxaenne 3Ha4eHUN CTENEHU, UCTOIB3Ys TPU HEOOXOIUMO-
CTH MHCTPYMEHTAJIBHBIE CPECTBA.

3anucpiBaHUE KOPHS N- CTENEHU B BHUJE CTENEHHU C APOOHBIM
MoKa3aTeJIeM U Ha00OpOT.

DopMynMpOBAHKUE CBOMCTB CTEICHEW. BrlunciieHne CTeNeHen ¢
palOHaIbHBIM IT0KA3aTEJIEM, BBIIIOJIHEHUE IPUKHAIKA 3HAYCHHUS
CTEIIEHU, CPAaBHEHUE CTEIICHEM.

[IpeoOpa3zoBaHre YUCIOBBIX M OYKBEHHBIX BBIPAKEHUMU, CONEp-
JKaIlUX CTEIIEHM, IPUMEHSIS CBOMCTBA. Pelenne noka3aTenbHbIX
YpaBHEHUU.

O3HakoMJIEHHE C NIPUMEHEHHEM KOpHEH U CTENEHEH IpH BbI-
YHUCIICHUU CPEIHMX, NEJICHUHM OTpe3Ka B «30JI0TOM CEUCHUN».
Pemenne npukiaaHbIxX 3a/1a4 Ha CI0KHBIE TPOLIEHTHI.

[IpeobpazoBanue anred-
pPauYEeCKUX BBIPAKECHUMN

BrimotHeHre npeoOpa3oBaHuil BBRIpAKECHHM, MpuMeHeHue (op-
MYyJI, CBSI3aHHBIX CO CBOMCTBaMU CTemneHeu u Jorapudmon. Or-
peneneHure o0JIacTU JOMYCTUMBIX 3HAYEHUH JIOTapu(MUIECKOTO
BeIpakeHUs. Perenune orapuMuyeckux ypaBHEHUH

OCHOBbBI TPUTOHOMETPUH

OCHOBHBIE TOHATHSA

N3yueHne paguaHHOTO METONA M3MEPEHHS YIJIOB BPALLCHUS U
WX CBSI3M C TpagycHON mepoi. M3o00pakeHre yrioB BpalleHUS
Ha OKPYXXHOCTH, COOTHECEHHE BEJIMYMHBI yIjia C €ro pacroJio-
xenneMm. GopmynupoBaHue onpeaeaeH!l TPUTOHOMETPUYECKIX
(GYHKUUH U yIIIOB MOBOPOTA U OCTPBIX YITIOB MPSIMOYTOJIBHO-
r'0 TPEYTroJbHUKA U O0BSICHEHHE UX B3aUMOCBSI3U




OCHOBHBIE TPUTOHOMET-
pUYECKUE TOXKIECTBA

[IpumeHeHre OCHOBHBIX TPUTOHOMETPHUUYECKHUX TOXKIECTB MJIS
BBIYUCIICHHS] 3HAYEHUH TPUTOHOMETPHUYECKUX (YHKUUH MO OJ-
HOU U3 HUX

[IpeoOpa3oBanuss  mpo-
CTEUILIUX TPUTOHOMETPHU-
YECKUX BBIPAKECHUM

Nzydenne oCHOBHBIX (POpMYT TPUTOHOMETPHH: (HOPMYJIIBI CIIO-
KEHHS, YIBOEHUS, MpeoOpa3oBaHHUs CYMMBbl TPUTOHOMETpHUYE-
CKUX (YHKUUN B TPOM3BEICHUE U IPOU3BEICHUS B CyMMYy H
IIPUMEHEHHNE IIPH BBIYMCIIEHUH 3HAYE€HUS TPUTOHOMETPHUUYECKOTO
BBIPAKECHUS U YIIPOLLEHHUS €TO0.

O3HakOMJIEHHE CO CBOMCTBAMHM CHMMETPHM TOYEK HA €IUHUY-
HOW OKPY)KHOCTU W NMPHUMEHEHHE WX JJs BbIBOAA (hopMyln mpu-
BEJICHUS

[Ipocreiimne  TPUTOHO-
METPUYECKHE YpPaBHEHUS
U HEPaBEHCTBA

Pemenne no ¢opmynam M TPUTOHOMETPHUECKOMY KpPYTY IIpO-
CTEUIINX TPUTOHOMETPUUYECKUX YPABHEHUU.

[Ipumenenne oOMMX METOJOB peEIleHUs YpaBHEHUH (IpuBene-
HUE€ K JIMHEHHOMY, KBaJpPAaTHOMY, METOJ Pa3JI0KEHUsS HAa MHO-
YKUTEIIN, 3aMEHBI IEPEMEHHON) IPU PELIEHUH TPUTOHOMETpHUYE-
CKMX YpaBHEHMH. YMEHHE OTMEUaThb Ha Kpyre pemieHus Mpo-
CTEHIINX TPUTOHOMETPUUECKUX HEPABEHCTB

ApKCHUHYC, apKKOCHHYC,
apKTaHT€HC YKciia

O3HakoOMJIEHHE C MOHSTHEM OOpATHBIX TPUTOHOMETPUUYECKUX
byHKUINH.

N3ydenue onpeneneHnii apKkCUHYca, apKKOCUHYCA, apKTaHT€HCa
yrcna, GopMyIMpPOBaHUE UX, U300pakeHHe Ha €IWHUYHOM OK-
PYXHOCTH, IPUMEHEHHUE NPU PEeIICHUHN YpaBHEHUH

®YHKIIMHU, UX CBOMCTBA U TPA®UKH

10.

ITouatue o
dyHK-

OYHKIIUH.
HETMPEPBIBHOCTU
LUHA

O3HakoOMJIEHHE C TOHSITHEM IMEPEMEHHOM, NMPUMEpPAMH 3aBUCH-
MOCTEHN MEXAY IEPEMEHHBIMU.

O3HakoMJIEeHHE C TOHATHEM Trpaduka, OmpeaeleHrne MpUHal-
JISKHOCTH TOYKH Tpaduky ¢pyHkuuu. OnpeneneHue mno Gopmyie
MpoCTeHIeld 3aBUCUMOCTH, BUAa ee rpaduka. Beipakenune 1o
dbopMyIie 0THOM MTepeMEHHON Yepes3 ApyTure.

O3HakomyeHHEe ¢ ompeaeneHueM GyHKIUH, (GOPMYITHPOBAHHE
ero. Haxoxxnenune oGmactu ompeneneHust U o0JIaCTH 3HAYCHUN

byHKIIUH

11.

CaoiicTBa GbyHKIMH.
I'paduueckas mHTEpIIpE-
tarus. [Ipumepsl ¢QyHK-
LIUOHAIBHBIX 3aBHCHMO-
CTEl B pEAIBHBIX IPO-
1[eccax U SIBJICHUAX

O3HakomileHHE ¢ MpuMepamMu (yHKIHOHAIBHBIX 3aBUCHMOCTEN
B peaJIbHBIX IPOLeccax U3 CMEXHBIX JUCLUIUIMH.
O3HaKOMJIEHHE € I0Ka3aTEIbHBIMU PACCYKIECHUSIMU HEKOTOPBIX
CBOMCTB JIMHEHHON M KBaJpaTUYHOU (DYHKIIMH, MpOBEIECHUE HUC-
CJIEZIOBAHUS JIMHEWHOW, KyCOYHO-JIMHEHHOH, qpOoOHO-TMHEHHON
W KBaJpaTUYHOW (QYHKIMHA, TocTpoeHue wux rpadukos. I[lo-
CTpoeHue u yteHue rpadpukos ¢pynkuuid. MccnenoBanue QpyHk-
LUH.

CocraBnenue BUAOB (QYHKIMNA MO0 JAaHHOMY YCJIOBHUIO, PELICHUE
3a7ja4 Ha SKCTPEMYM.

Brinonnenue npeobpazoBanuii rpaduka GyHKIUN

12.

OO6parnbie GyHKIHH

N3yuenne nouwsmus obpammuoi yukyuu, onpeoeieHue 6uoa u
nocmpoernue 2paguxa oopamuol QyHKyuu, Haxoxrcoenue ee 00-
nacmu  onpedeieHusi u obaacmu 3Havenuil. llpuMeHEeHUE
CBOWCTB ()YHKIMI NPH HMCCIEIOBAHUU YPaBHEHUH U PELICHUU
3aa4 Ha JKCTpemMyM. (O3HaKOMJIEHHWE C TMOHSTHUEM CJIOKHOU

byHKITUN

13.

CrerncHHEIE, MoKa3a-
TeNbHBIE, JIorapudmude-
CKHC U TPUT'OHOMETPUUIC-
ckue ¢yaknun. OOpar-

Brruncnenue 3HadeHnit GyHKIMIA 1O 3HaYeHUIO aprymenTa. Omn-
pelelieHue TOI0KEeHUsT TOYKH Ha rpaduke 1Mo ee KOOpAWHATaM U
HA000pOT.

Hcnonp3oBaHne CBONCTB (DYHKITMW NJIsi CPAaBHEHHS 3HAYCHHI




HBIE  TPUTOHOMETpHYE-
CKue PYHKIIUU

cTerneHen u jorapupmMoB.

IToctpoenne rpadukoB CTENEHHBIX U JIorapupMuyeckux (yHK-
ui. Permenne nmoka3aTenpbHBIX U JOrapuMUUECKUX YpaBHCHUM
¥ HEPABEHCTB 110 U3BECTHBIM aJITOPUTMAaM.

O3HakOMJIEHUE C TIOHSITUEM HENPEPHIBHOW NEPUOANYECKON
¢ynkunu, GopMynupoBaHUe CBOMCTB CHHYCa W KOCHHYCA, IO-
CTPOCHHE UX TPadHKOB.

O3HakOMJIEHHE C TMOHATHEM TapMOHHUYECKUX KOJICOAHUN U MpHU-
MepaMy TapMOHUYECKUX KOJIeOaHUM JIJIsl OTMCaHUs MTPOLIECCOB B
¢u3uke u Apyrux obnactax 3HaHUA. O3HAKOMIICHHE C TOHATHEM
pa3peIBHON  mepuoandeckod  GyHKIHH, (HOPMYIUPOBAHHE
CBOWCTB TaHT'€HCA M KOTAaHI€HCa, TTOCTPOCHUE UX TPa(UKOB.
[Ipumenenre cBOWCTB (YHKIIUNA NJIsi CPAaBHEHUsI 3HAaYEHUU TPH-
TOHOMETPUYECKHX (YHKUUH, pEIIeHHs] TPUTOHOMETPUUYECKUX
YpaBHEHUU.

Ilocmpoenue epaguxos obpamuvix  MPULOHOMEMPULECKUX
@yHKyuil u onpedenerue no epaghuram ux ceoLcms.
Brinonnenue npeobpazoBanus rpadukoB

HAYAJA MATEMATHYECKOI'O AHAJIM3A

14.

TlocnenoBarennrHOCTH

O3HaKOMJIEHHE C TIOHATHUEM YHCIOBOW IOCIIEN0BATEIbHOCTH,
crocobamu ee 3aJjaHusl, BHIYMCIECHUSIMU €€ YJICHOB.
O3HakomaeHue ¢ NoHAmMuUeM npeoeia nocied08ameabHOCMU.
O3HaKOMJIEHHE C BBIYUCIEHHEM CyMMbl OECKOHEYHOTO YHCIIO-
BOT'O psAJia HA MPHUMEpE BBIYUCIEHHUS CYyMMBI OECKOHEUHO YObI-
BAIOIIEH T€OMETPUUYECKON TPOTrPECCHH.

Pemenune 3amau Ha nmpuMeHeHUEe (GOPMYIIBI CyMMbI O€CKOHEYHO
yOBIBAIOIIEH T€OMETPUIECKOMN MPOTPECCUH

15.

IIpousBogHas u ee mpu-
MEHEHUE

O3HaKOMJIEHHE C TOHATHEM ITPOU3BOIHOM.

Uzydenue u GopmMyaupoBaHuE €€ MEXaHHMUYECKOTO U FeOMETpH-
YECKOI'0 CMBICIIA, U3YYEHHE ATOPUTMA BBIYMCIEHUS ITPOU3BOI-
HOM Ha MpUMepe BBIYMCIIEHNS MTHOBEHHOM CKOPOCTH U YIJIOBO-
ro ko3¢ duumenTa kacaTeaIbHOM.

CocraBneHre ypaBHEHUs KacaTelIbHOW B 00IIIEM BHJIE.
VYcBoenue mnpasun auddepeHunpoBaHus, TaOIUIBI MPOU3BOI-
HBIX AJIEMEHTApHBIX (PyHKIUH, mpuMeHeHue sl nuddepeHu-
poBaHus GYHKLINHN, COCTaBICHUS ypaBHEHHS KacaTeIbHOM.
N3yuenne TeopeM O CBsSI3M CBOMCTB (DYHKIIMH M MPOU3BOIHOM,
(dopMynHupOBKa UX.

[IpoBeneHnEe C MOMOIIBIO MPOU3BOIHON HCCIIENOBAaHUS (PYHK-
WU, 3JaHHON (POPMYIIOM.

VYcraHoBNeHNE CBSI3M CBOMCTB (PYHKIIMW M TIPOU3BOJHON MO HUX
rpadukam.

[TpuMmeHeHre MPOU3BOIHOM AJIS pelIeHus 3a/1a4 Ha HaXO0XIeHHe
HanOOJIBIIEr0, HAUMEHBIIETO 3HAUCHHUS U HAa HaXOXKJICHHE JKC-

TpeMyMa

16.

[lepBooOpaszHass U MHTe-
rpai

O3HakoOMJICHHE C TIOHATHEM HHTErpaa 1 nepBooOpa3Hoi.
N3yuenne mpaBuia BBIYMCICHUS TEPBOOOPA3HONH M TEOPEMBI
Herorona— JleliOHuma.

Pemenue 3amad Ha CBSI3p MEPBOOOpPA3HOM M €€ MPOM3BOIHOM,
BBIYHMCIICHHE NIEPBOOOPA3HOI I TaHHOM (DYHKIIHH.

Pemenne 3amay Ha NpUMEHEHHME HHTErpana JUisi BBIYHCIICHUS
bU3HYECKUX BEIMYHH U TUTOIaAeH

YPABHEHUA U HEPABEHCTBA

17.

| YpaBHEHHUsI U CHCTEMBI ‘ O3HaKOMJICHHE C MPOCTEHIIMMH CBEJICHUSIMH O KOPHSX anred-




YpaBHEHUI
HepaBenctBa u cucremMsl
HEpaBEHCTB C JABYMs Iie-
PEMEHHBIMHA

panyecKux ypaBHEHUMU, MOHATUSMU UCCIIEIOBAaHUS YpPaBHEHUN U
CHUCTEM ypaBHEHUM.

N3ydenune Teopur paBHOCWIBHOCTH YPaBHEHUN U €€ MPUMEHE-
Hus. [loBTOpeHue 3amucu peleHus CTaHAAPTHBIX YPaBHEHMI,
IPUEMOB IpPeoOpa30BaHUsl YpaBHEHHMM IJIsi CBEACHMSI K CTaH-
JAPTHOMY YpaBHEHHUIO.

Pemenne panuoHanbHBIX, UPPALIMOHATBHBIX, [TOKA3aTE€IbHBIX U
TPUTOHOMETPUUECKUX YPaBHEHHUI U CUCTEM.

Hcnonb3oBaHne CBOMCTB M TpaduKOB (YHKIMHA IS PEIICHUS
ypaBHeHUN. [I0BTOpeHHE OCHOBHBIX IIPUEMOB PEILLIEHUS CUCTEM.
Pemenue ypaBHEeHU ¢ TpUMEHEHHEM BCEX MPUEMOB (pa3yioxe-
HUS Ha MHOXHTENIM, BBEACHMUSI HOBBIX HEU3BECTHBIX, MOJCTa-
HOBKH, rpad)iIeCKOro METOa).

Pewenne cucreM ypaBHEHMI C NPUMEHEHHMEM DPa3jIMYHBIX CIIO-
co0O0B.

O3HakoMJIeHHE C OOLIMMM BONPOCAMH PEIICHHs] HEPABEHCTB U
WCIIOJIb30BaHUE CBOMCTB M TpauKOB (YHKIHMA TIPH PEIICHUH
HEPABEHCTB.

Pemenrie HepaBEHCTB U CHUCTEM HEPABEHCTB C MPUMEHEHHEM
pa3IMYHBIX CIIOCOOOB.

[TpuMmeHeHre MaTeMaTHUYECKUX METOJIOB JJIsl PEIICHUs CO/IepKa-
TEJIBHBIX 337a4 U3 Pa3IUUHBIX 00JIaCTe! HAyKHU U MPaKTUKU. WH-
TEPIPETUPOBAHUE PE3YJIHTATOB C YYETOM pPEalbHbIX OrpaHHYe-
HUN

3JEMEHTbI KOMBUHATOPUKHA, TEOPUM BEPOSITHOCTEN U CTATUCTHKH

18.

OcHOBHBIE
KOMOWHATOPUKH

IIOHATHUA

W3ydenune npaBmiia KOMOMHATOPUKH M MPUMEHEHHUE TPU perie-
HUM KOMOMHATOPHBIX 3a/1a4.

Pemienne KOMOMHATOPHBIX 3a/1a4 METOAOM Iepedopa M Mo Ipa-
BIITY YMHOXXCHUSI.

O3HakoOMJIEHHE C TIOHATUAMU KOMOMHATOPUKU: Pa3MELICHUSIMH,
COYETaHUSAMH, IEPECTAHOBKAMHU M (GOPMYJIaMu IJIsl UX BBIYHCIIE-
HUs. OObsCHEHHE W TNpUMEHeHHe (HOPMYJT JUIsl BBIYMCICHUS
pa3MeNIeHU, MEPECTAHOBOK U COUYETAHUM MPU PEIICHUH 3a]1a4.
Osnakomiienune ¢ 6uHomoM HproToHa u TpeyroiapHukoM Ilacka-
as. Pemenne mpakTudeckux 3amad ¢ MCIOIb30BAHUEM MOHSATHI
U TpaBWJI KOMOMHATOPUKU

19.

DJIEeMEHTBI TEOPUU BEPO-
SITHOCTEN

N3ydeHune KIacCU4eCKOro ONMpenesieHUs] BEpOATHOCTH, CBOMCTB
BEPOSATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.

PaccmoTpenue mpuMepoB BBIUUCICHUSI BEpOATHOCTE. Pemenue
3a]1a4 Ha BBIYMCIIEHUE BEPOSITHOCTEH COOBITHI

20.

[IpencraBinenune JaHHBIX
(Tabnuipl, AMATPAMMBEI,

rpadukm)

O3HakoMJIEHHE C MPEACTAaBICHUEM UYMCIIOBBIX JAHHBIX U MX Xa-
paKTepUCTUKAMHU.

Pemenne mpakTHueckux 3ajad Ha OOpabOTKYy YMCIIOBBIX JaH-
HBIX, BBIYMCIICHHE X XapaKTEPUCTHK

I'EOMETPUA

21.

IIpsiMBlE ¥ IIIOCKOCTH B
IIPOCTPAHCTBE

@opMyIHpOBKa U MPUBEJCHUE JI0KA3aTEIbCTB MPU3HAKOB B3a-
MMHOI'O PacnoJIOKEHUs NPSIMBIX U MJIOCKOCTe. Pacnio3HaBaHue
Ha YepTekKax U MOJEISX Pa3IMYHBIX CIy4aeB B3aUMHOTO pacIio-
JIO’KEHHUSI TIPSAMBIX U MJIOCKOCTEM, apr'yMEHTUPOBAaHUE CBOUX CY-
JKIEHU.

DopmyJIHUpOBaHUE OMPEACICHUN, TPU3HAKOB U CBOWCTB Mapa-
JENbHBIX U NEPIEHAUKYIISIPHBIX TIOCKOCTEN, IBYTPAHHbBIX U JIU-
HEWHBIX YTJIOB.

BrinonHenue mocTpoeHusl yrioB MEXAYy MNPSMBIMH, HPSIMOU U




IUIOCKOCTBIO, MEXIY IMJIOCKOCTSAMHU IO OMHCAHHWIO M pacro3Ha-
BaHUE X HA MOJEISIX.

[IpyMeHeHre MPU3HAKOB U CBOMCTB PACIOJIOKEHUS MPSIMBIX U
IUIOCKOCTEH MpH peLIeHUH 3a/1a4.

H300paxeHne Ha pUCYHKaX M KOHCTPYMpPOBaHHE Ha MOJENSIX
NEPIEHIUKYIIAPOB U HAKJIOHHBIX K IIJIOCKOCTH, MPSIMBIX, Mapaj-
JIENIbHBIX TJIOCKOCTEH, YTJI0B MEXAY NPSIMON M IUIOCKOCTBIO U
000CHOBaHNE TIOCTPOCHUSI.

Pemennie 3amad Ha BBIUMCICHHE T'€OMETPUYECKUX BEIUYHH.
OnucelBaHME PACCTOSIHUS OT TOYKH JI0 IJIOCKOCTH, OT HPSIMOM
JI0 TUIOCKOCTH, MEX]Y TJIIOCKOCTSIMHU, MEXAY CKPELUBAIOIIUMU-
sl IPSIMBIMHU, MEXKY TPOU3BOJILHBIMU (PUTYpaMH B MIPOCTPAHCT-
BE.

@opMyIMpOBaHUE U JI0Ka3bIBAaHUE OCHOBHBIX TEOPEM O pac-
CTOSTHUSIX (TEOPEM CYIIECTBOBAHMSI, CBOMCTBA).

N3o0pakenue Ha yepTekax M MOAEISAX PAacCTOSHUS U 000CHO-
BaHUE CBOUX CYxkJIeHul. OnpesieieHne U BHIYUCIEHUE PACCTOs-
HUIl B mpocTtpaHcTBe. [IpuMeHenne GopmMyna u TeopeMm IJIaHU-
METpPUH IS PEIIeHUs 3aa4.

O3HaKOMJIEHHE C MOHATHEM MAPAIIIEIBHOIO IPOEKTUPOBAHUS U
ero cBoicTBamMu. Popmyauposarue meopemvl 0 NIOWAOU OPMO-
2OHANBHOU NPOEKYUU MHO20)20IbHUKA.

[Tpumenenue Teopuu Juis 00OCHOBAHUS MOCTPOCHUN M BBIYMC-
JICHUI.

ApryMEeHTHpOBaHUE CBOUX CYXXJICHUN O B3aMMHOM pacCIOJOXKe-
HUH IPOCTPAHCTBEHHBIX (pUryp

22.

MHororpaHHuKu

Onucanue ¥ XapakTEpPUCTUKA PA3IUYHBIX BUIOB MHOTOTPaHHM-
KOB, [IEPEYUCIICHUE UX MIEMEHTOB U CBOWCTB.

N300pakeHrie MHOTOTPAaHHUKOB M BBIIIOJHEHNE MOCTPOEHUS Ha
U300paKeHHSIX M MOJIEIISIX MHOTOTPaHHUKOB.

Brruncnenne JIMHEHHBIX JIEMEHTOB U YIJIOB B IIPOCTPAHCTBEH-
HBIX KOH(UTYpaUsIX, apryMEeHTHPOBAHUE CBOMX CY)KIICHH.
XapakTepucTUKa U M300pa)kKeHUE CEYEHUs, Pa3BEpTKU MHOIO-
IPAHHUKOB, BEIYMCIICHHE IIJIOIIAIEH TOBEPXHOCTEN.

[TocTpoeHre MpOCTEUIIUX CEUYCHHH KyOa, TPHU3MBbI, MHPAMUJIBI.
[Tpumenenne (HakToB U CBEIEHUH U3 IIIAHUMETPHUH.
O3HakoMJIEHUE C BHJIaMH CUMMETPHI B MPOCTPAHCTBE, (GOpMY-
JIMPOBAHUE ONPEIECICHUN U CBOMCTB. XapaKTepUCTUKA CUMMET-
pPHH TeJl BPALEHUS 1 MHOTOI'PaHHUKOB.

IIpuMeHeHne CBOMCTB CUMMETPUH IIPYU PELICHUU 3a/1a4.
Hcnonb3oBaHue NpuOOPETEHHBIX 3HAHUM Ul UCCIENIOBaHUS U
MOJICIINPOBAHUS HECIIOKHBIX 3a7a4.

N300pa’keHre OCHOBHBIX MHOTOTPAaHHUKOB U BBINIOJIHEHHE PH-
CYHKOB I10 YCJIOBHSM 3a/1a4

23.

Tena W TOBEPXHOCTH
BpalLLEeHUS

O3HakoMJIeHHE C BUJAMU Tel BpalleHus, GopMylInpoBaHHE HX
ONPEIEIICHUN U CBOMCTB.

@OopMyIMpPOBAHHE TEOPEM O CEYEHUHM IlIapa IUIOCKOCTBIO M
TUIOCKOCTH, KacaTenbHOM K chepe.

XapakTepucTuka U U300pa’keHue TeJl BpallleHUs], UX Pa3BepPTKH,
CEUEHUS.

Pemienue 3agay Ha MOCTPOEHUE CEUECHHM, BBIYUCICHHUE JIMH,
paccTosiHui, yrioB, Iuiomazaeil. IIpoBeneHue noKa3aTeNbHBIX
pacCyKJI€HHUI MPU PEIICHUH 3aa4.

IIpuMeHeHre CBOMCTB CUMMETPUH IIPU PELICHUU 3aJa4 Ha Tella




BpALEHUs, KOMOMHAIIHIO TEJl.
N3006paskeHne OCHOBHBIX KPYTJIBIX T€JT U BBHIMOJIHEHHE PUCYHKA
10 YCJIOBHIO 3a1a4U

24.

N3mepenus B reoMeTpuu

O3HaKoOMJICHUE C MOHIATHSAMM ILIOIIAAU U 00beMa, aKCHOMaMH U
CBOMCTBaMH.

Pemenne 3amau Ha BBIYMCIEHHE IUIOUIANEH TIIOCKUX (UTYp C
MPUMEHEHHUEM COOTBETCTBYIONIUX (OpMyT U (HaKTOB M3 TIJIaHH-
MeTpun. M3ydeHrne TeopeM O BBIYMCICHUH O0OBbEMOB MPOCTPaH-
CTBEHHBIX TeJI, PEIICHHE 3a/1a4 Ha TpUMeHeHrne GOopMysl BBIYHUC-
nenust o0bemMoB. M3ydeHue ¢hopMyi st BBIYUCIICHUS TUIOMACH
MMOBEPXHOCTEN MHOTOTPAaHHUKOB U TE€JI BPAILICHHUSI.
O3HakoOMJIEHUE C METOIOM BBIYHUCICHUS TIJIOMIATU TOBEPXHOCTH
cheprl. Pemenne 3amau Ha BhIUMCICHUE TUIOMIAJEH TOBEPXHO-
CTH POCTPAHCTBEHHBIX TEIl

25.

KoopaunaTel 1 BEKTOpBI

O3HakoMJIEHHWE C TOHATHEM BeKkTopa. M3ydeHuwe aexkapToBOU
CUCTEMBI KOOPAUHAT B IPOCTPAHCTBE, TIOCTPOEHUE 10 33JaHHBIM
KOOpPJIMHATAM TOYEK U IJIOCKOCTEH, HaX0XKIEHNE KOOPAUHAT TO-
YeK.

Haxosxnenne ypaBHEHUN OKPYKHOCTH, Cepbl, TNIOCKOCTH. BEI-
YUCJIEHUE PACCTOSTHUM MEXKY TOUKAMH.

N3yueHue CBOMCTB BEKTOPHBIX BEJIMYMH, MPABUI Pa3I0KECHUS
BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, MPABWII HAXOXKICHUS
KOOPAMHAT BEKTOpa B MPOCTPAHCTBE, MPABUI JECHCTBUHN C BEKTO-
paMu, 3aIaHHBIMUA KOOPJAUHATAMH.

[IprMeHeHre TeopHu MpHU PEIICHUH 3a7a4 Ha IEUCTBUS C BEKTO-
pamu. M3yueHune ckaasipHOrO MPOU3BEAECHUS BEKTOPOB, BEKTOP-
HOTO YpaBHEHHUS MOpsIMOM U MIOCKOCTH. [IpumeHeHue Teopun
IIPU PEILIEHUN 3a/1a4 Ha JEUCTBUSA C BEKTOpPaMH, KOOPAUHATHBIN
METO/I, IPUMEHEHNE BEKTOPOB JJIsl BBIYUCIICHUS BEJIMYUH YIJIOB
U pacctosiHui. O3HaKOMIJIEHHE C I0KA3aTeIbCTBAMH TEOPEM CTE-
PEOMETPHUH O B3aUMHOM DPACHOJ0KEHUHU NPSIMBIX U IJIOCKOCTEN
C MCNOJIb30BAaHUEM BEKTOPOB




3. YYEBHO-METOJAMYECKOE H MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOI'PAMMBI YYHEBHOU JUCIIAITJIMHBbI

OcBoenne mporpamMMmbl yuyeOHOH AUCHMIUIMHBI «MaTeMaTHKa MpeaycMaTpuBaeT HaJludne
y4eOHOTO KaOWHETa, B KOTOPOM UMEETCSI BO3MOXXHOCTD IMTPOBOIUTH YICOHBIE 3aHSTHS.

OO6opynoBanne Ka0uHeTa MATEMATUKHU, MATEMATHYECKHUX THCHUIIUH, CTATUCTHUKU U
METOANKH MAaTEeMaTHYeCKOr0 Pa3BUTHSI:

- pabouee MecTo Imperno1aBaTes;

- paboune MecTa 00yJaroInuXCs;

- y4eOHO-METOINIeCKast JINTEPATypa;

- y‘-Ie6HBI€ IIJTAaKaTEI 110 pas3jaciiaM MaTCMaTUuKU,

- nopTpeThl MaTeMaTukoB (18 mT.);

- JIeMOHCTpAIIMOHHBII HA00P FEOMETPUIECKUX TET;

- KOMIUIEKT YEPTEKHBIX HHCTPYMEHTOB;

- KOMITIBIOTCP C MYJIbTHUMEANA ITIPOCKTOPOM.



4. JUTEPATYPA
Ilepeuyenn yyeOHbIX n31aHuil, HHTEpHET-pecypcoB, 10ONOJIHUTEILHOM JUTEPATypPbl

s cmyoenmos
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